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To: Mr. Marshall Swindell/ Ms Doreen Aviado
Product Manager, Team 31.
Registration Division (7505C)

Thru: James N. Rowe, Ph.D., Head “_ V2 /v (7;ﬁ&r€
Review Section III 7’/”)75
Toxicology Branch II
Health Effects Division (7509C)

and J};£;7
Karl P. Baetcke, Ph.D., Acting Chief 274 /ﬁ7 é}f///Zb/

Toxicology Branch II (7// 8/?;

Health Effects Division (7509C)

ACTION:
Zeneca, Inc. has applied for Registration of PROMEXAL X50 Preservative. PROMEXAL
X50 Preservative is an aqueous solution containing the new chemical 2-methyl-4,5-

trimethylene-4-isothjiazolin-3-one (MTI) as its active ingredient.

TB-II has been asked to review the toxicology studies submitted in support of the

Registration application.

Recycled/Recyclable \
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CONCIUSIONS: .

1. The submitted toxicity studies have been reviewed, the classification of each
study is -given below.

2. Acute inhalation toxicity studies (Guideline 81-3) were not available for
review. Due to the possible use of PROMEXAL X50 in emulsion paints (which may
result in an aerosol/particulate exposure), acute inhalation toxicity studies
(for the EP and the TGAI) are required. Acute inhalation studies (for the EP and
the TGAI) are required if the product consists of, or under conditions of use
will result in an inhalable material (e.g. gas, wvolatile substances, or
aerosol/particulate).

3. The active ingredient MII was found to be positive in an in vitro
mutagenicity assay (cultured human lymphocytes/aberrations) arid weakly positive
in an in_vivo mutagenicity assay (mouse micronucleus assay). Thus, an

additional, follow-up mutagenicity study (a dominant lethal assay) is requested.

4, It is noted that both MTI and PROMEXAL X500 Preservative were placed in
Toxicity Category I for primary eye irritation. The propesed signal word
"WARNING" in the label for PROMEXAL XS0 Preservative should be replaced by the
signal word "DANGER", to conform with the Toxicity Category ‘of I for the chemical
{40 CFR §158.10 (h)].

 DETAILED GONSTDERATIONS:

I. Background}

Zeneca, Inc. has applied for Registration of PROMEXAL X50 Preservative. PROMEXAL
X50 Preservative contains the new chemical 2-methyl-4,5-trimethylene-4-
isothiazolin-3-one (MTI) as its active ingredient at approximately 5% in water.
PROMEXAL X50 is a preservative for aqueous compositions such as oil in water
emulsions,. lattices, emulsion paints, water based adhesives, casein and rosin
dispersions, textile spin-finish solutions, aqueous slurries, titanium dioxide
slurries and tape joint compounds.

I1. Examination of the toxicology data base for MTI (active ingredient) and
PROMEXAI XS0 Preservative .

The applicant has submitted toxicology data (MRID Nos. 432250-02 and 431387- 14

through 431387-34) for the technical grade of the active lngredlent (MTI) and the
formulation PROMEXAL X50 Preservative.

These studies have been evaluated and the Data Evaluation Reports (DERs) are ’

attached. The conclusions of the evaluations are summarized below in Tables 1
(acutes) and 2 (non-acutes) and appear in detail in Section III of thls
memorandum

As summarized in Table 1 for acute toxicity data, MTI technical is a skin
sensitizer and has been placed in Toxicity Category I for dermal toxicity and for
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eye irritation. Additionally, MTI technical has been placed in Toxicity
Categories II for oral toxicity and IV for skin irritatiom. PROMEXAL X530 is also
a skin sensitizer and has been placed in Toxicity Category I for eye irritationm.
Additionally, PROMEXAL X50  has been placed in Toxicity Categorles II for skin
irritation and III for oral and dermal toxicity.

Concerning acute inhalation toxicity, no acute inhalation toxicity data were
available for examination. Due to the possible use of PROMEXAL X50 in emulsion
paints (which may result in an aerosol/particulate exposure), acute inhalation
toxicity studies (for the EP and the TGAI) are required. Acute inhalation

‘studies (for the EP and the TGAIL) are required if the product comsists of, or

under conditions of use will result in an inhalable material (e.g. gas volatile
substances, or aerosol/partlculate)

Concerning mutagenicity testing, MTI technical was found to be positive with and
without metabolic activation in the  cultured human lymphocytes assay.

Additionally, MTI was weakly positive in the mouse micronucleus assay at a dose

level up to 136 mg/kg. The HED RfD/Peer Review Committee (meeting of May 3,

1995) concluded that the submitted mutagenicity studies (MRID Nos. 431387-28,

431387-29 and 431387-30) satisfy the minimum mutagenicity testing-in the three
categories of mutagenicity testing (pre-1991 Guidelines). It was noted however,

that those tests were done after 1991 and should have followed the current

Guidelines. According to the current Guidelines the submitted battery is missing
an in vitro mammalian gene mutation assay. However, based on the positive

results in the two above cytogenetic assays, a follow-up test is needed and the

dominant lethal assay is the test of choice. Thus, a dominant lethal assay is

required in addition to the tests already submitted.

A carcinogenicity study in two species is conditionally required for a non-food
pesticide [40 CFR §158.340 (Guideline 83-2)] that is mutagenic as demonstrated.
by in vitro or in vivo testing. Such studies are not required at this time for
MTI based on the weight of the available evidence.

I1II. Additiomal Non-Guideline studies

In addition to the studies submitted to fulfill registration requirements, the
Registrant has submitted 2 other studles containing supplementary information
on the chemlcal :

1. Assessment of the Relative Skin Sensitizing Potency of 3 Biocides Using the
Murine Local Lvmph Node Assay. P.A. Botham, J, Hilton, C.D. Evans, D. Lees, T.J.
Hall. Contact Dermatitis 25: 172-177 (1991). 1In this published article the.

- relative skin-sensitizing potency of the 3 following biocides was studied:

o S-Chloro;Z-méthyl—h—isothiazolin-S-one (the major a.i. in Kathon CG)
o 1,2-benzisothiazolin-3-one (BIT)
o 2-Methyl-4,5-trimethylene-4-isothiazolin-3-one (MTI, subject of this memo)

Experimental: In brief, groups of 4 mice/dose level were treated (daily for 3
days) in the dorsum of both ears with dilutions of the test material in DMF.
Controls were treated with vehicle alone. Five days after the initial dosing,
all mice were injected with tritiated thymidine in buffered saline and sacrificed
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5 hours later. The draining auricular nodes were removed and single-cell
suspensions of lymph node cells were prepared. Incorporation of tritiated
thymidine into the lymph node cells was determined by LSC. The authors indicated
that a 3-fold or greater increase in the mean incorporation of tritiated
thymidine/node vs. untreated controls is a reliable indicator of sensitization
potential. :

Results: The results for the various concentrations of the 3 b10c1des are shown
in Attachment 1. As summarized by the authors:

o CMIT (the maJor active ingredient in Kathon)} induced lymphocyte prollzeratlon
(28-fold increase) at concentrations of 0.1 to 0.3%

MTI (subject of this memo). was unable to stimulate a -response at levels below
3%. :

BIT had no effect below 10%

10% MTI showed a 9-fold increase in lymphocyte proliferation.

50% BIT showed a 5-fold increase in lymphocyte proliferation. ,

These studies suggest that CMIT 1is a significantly more potent skin
sensitizer than either BIT or MTI.

(o]

o 0 0 0O

Discussion: As summarized above, these studies suggest that CMIT (the main
ingredient of Kathon) is-a significantly more potent skin sensitizer than either
BIT or MTI. This study prbvides supplementary information on MTI. The dermal
sensitization study in guinea pigs with MRID No. 431387-22, has already fulfilled
the Guideline 81 6 requirement for MTI technical.

2. MTI: Assessment of Oral vs. Dermal Toxicity. P.H. Rose. January 10, 1994,
Unpublished Study. Zeneca Central Toxicolegy Laboratory. . Alderley Park,

Macclesfield, Cheshire, UK. Laboratory Project ID CTL/PHR/10194. MRID 431387-
. 33,

In this brief document (Attachment 2) the author reviews the toxicity of MTI in
rats. By comparing the acute dermal and oral toxicities of MTI, the author
concluded that MTI is at least 20 times more toxic systemically by the oral route
than by the dermal route.  Based on the postulated ratio of 1:20 for dermal to
oral acute systemic toxicities and the oral subchronic NOEL and LOEL valueg of
4.1-4.6 and 21-23 mg/kg/day, respectively, in rats, the authors postulated dermal
subchronic NOEL and LOEL values of 82-92 and 420-450 mg/kg/day, respectively.

Based on the slight to moderate skin irritation observed at 50 mg/kg during acute
toxicity testing, the author concluded that at or above the predicted dermal NOEL
values for systemic toxicity there would be unacceptable 1levels of skin
irritation upon repeated dermal exposure to MTI. This would preclude an
assessment of the systemic toxicity of MTI by the dermal route.



Results of acute toxicity testing with MTI Technical and PROMEXAL X50 Preservative.

Table 1.
LD, Toxicity CORE
Guideline # Test Type Species MRID (mg/kg) Remarks Category Clagsification
MTI (a.i.)
81-1 Acute Oral Rat 431387-18 224 (M) & 168 (F) Hénmrrhagic stomach at 500 mvg/kg n Minimum
81-2 Acute Dermal Rat 43 1387;19 Not determined Animals were sacrificed due to extreme skin irritation 1 Minimum
81-3 Acute Inhalation - - - No data available for review! - -
8]1-4 Eye Irritation Rabbit 431387-20 - Animals sacrificed due fo severity of eye irritation 1 Minimum
81-5 Skin Irritation Rabbit 431387-21 - No erythema or edema (Grades = 0) seen at 72 hours v ‘Minimum
81-6 Dermal Sensitization Guinea pig 431387-22 - Extreme sensitizer by this test. - Migimum
_PROMEXAL X50
81-1 Acute Oral ‘Rat 431387-14 | 2359 (M) & 1831 (F) " Local irritant 1o the stomach 1 Minimum
81-2 Acute Dermal Rat 431387-15 >2000 M&F) No signs of systemic toxicity 1)) Minimum
81-3 Acute Inhalation - - - No data available for review' - . -
81-4 Eye Irritation Rabbit 431387-16 - In vitro tesl indicates potential for severe ocular I Acceptable?
irritation jn vivo
81-5 Skin Irritation Rabbit 432250-02 - Severe skin irritation for more than 72 hours i Minimum
81-6 Dermal Sensitization Guinea pig 431387-17 - A modérale sensitizer under the conditions of testing - Minimum

! A study required to meet this guideline, .
It is noted that this test is not a standard Guideline §81-5 study. “This study is accepted as fulfilling Guideline §81-5 because the resulis of the test are clearly indicative of a severe irrilation potential and

allow for the conservative placement of the test material in Toxicology Category 1.
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Table 2. Results of test‘;ing (other than acute toxicity) with MTI Technical and PROMEXAL XS0 Preservative.

Systemic (M/F) or Mntehmal Develop. or Reproduct.

) LOEL NOEL LOEL NOEL CORE
Guideline # ) Test type Species MRID mg/kg/day mg/kg/day mg/kg/day ' mg/kg/day Remarks Classification
82-1 90-D feeding Rat | 431387-24 20.7/23.2 4.1/4.6 - Lo LOEL based on decreases in food efficiency and body » Minirmum
weight gains ’

" o Dog 431387-26 Not Detnd. 31.5/33.4 - - No apparent treatment-related effects Minimum
833 Develop. (Oral) Rat 431387-27 40 (HDT) 15 Not Detnd. 40 (HDT) No evidence of developmental toxicity Minimum
84-2 Ames/Salmonella - 431387-28 - - - - Negative (4 melabolic activation) ' Acceplable

b In vitra human - 431387-30 - - < - Positive (+ metabolic activation) Acceplable

lymphocytes/aberr, :

" Unscheduled DNA Rat 431387-31 - - “ - Negative at doses of 76, 117 or 180 mg/kg, and Acceptable

synthesis ' sacrifices at 4 and 12 hours postdosing

" Micronucleus Mouse 431387-29 - - - - Weakly positive at a dose leve! ub to 136 mg/kg Acceptable
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IV. Summaries of DERs for the submitted tox1cologv studies with MTI (Techﬂlcal}
and_ PROMEXAL XS0 Preservative

1. Acute Oral Toxicity in Rats (Guideline §81-1) - MRID 431387-18

Groups of young adult SPF Wistar-derived (Alpk : APfSD) albino rats (5
/sex/dose) were given a single oral dose of MTI (95% a.i) 'in deionized water
at doses of 50, 100 or 500 mg MTI/kg b.w. Necropsy revealed blotchy livers
and hemorrhagic stomach and intestines in all animals dosed with 500 mg/kg;
these effects were not observed at lower doses.

LDy d: 224 mg/kg b.w. 9: 168 mg/kg b.w.
Toxicity Category: II : .
Classification: Minimum.

2. Acute Oral Toxicity in Rats Guideline 81-1) - MRID 431387-14

Groups of young adult SPF Wistar derived albino rats, (Alpk : APfSD), 5
rats/sex/dose, were given a single oral dose of PROMEXAL X50 (4.85% a.i.) in
deionized water at doses of 1000, 2000 or 3500 mg PROMEXAL X50/kg b.w. and
observed for 15 days. Macroscopic findings were consistent with the
formulation acting as a local irritant to the stomach.

1Dgy: 4: 2359 mg/kg b.w.  9: 1831 mg/kg b.w.

Toxicity Category: III
Classification: Minimum.

3. Acute Dermal Toxicitv in Rats (Guideline §81-2) - MRID 431387-19

Groups (Wistar-derived, Alpk : APESD) of rats (7-9 weeks old, 2 males or 2
females/dose) were administered dermally MTI Technical as a paste at doses
of 50, 200 or 400 mg/kg b.w. and as an aqueous formulation at doses of 200,
400 or 1000 mg/kg b.w. to a shaved area of the dorsal trunk and covered
with a 24 cm® patch for 24 hours. With the paste at 200 mg/kg, boch animals
had large areas of skin necrosis and one rat was sacrificed on day 5 due to
skin irritation; at 400 mg/kg both animals were sacrificed on day 3 due to
skin irritation. With the aqueous formulation at 1000 mg/kg, both animals
were sacrificed on day 5 due to skin irritation.

LDy: Not determined. Rats sacrificed due to extreme skin irritation.
Toxicity Category: I
Classification: Minimum.

4. Acute Dermal Toxicity in Rats (Guideline §81-2) - MRID 431387-15
Groups (SPF Wistar-derived, Alpk : APfSD) of young albino rats (5/sex) were
administered dermally PROMEXAL X50 (4.85% w/w MTI) at a dose of 2000 mg/kg
b.w. (approximately 97 mg MTI/kg b.w.) to a shaved area of the dorsal trunk
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and covered with a 24 cm® patch for 24 hours. There were no signs of
systemic toxicity. Slight to moderate erythema and edema were observed
during the first 5-6 days of the observation period; slight desquamation was
observed up to days 12-13 of the observation period. There were no male
deaths and at most 1 female death.

LDy : > 2000 mg/kg for both sexes.
Toxicity Category: III
Classification: Minimum.

5. Primary Eve Irritation in Rabbits (Guideline §81-4) - MRID 431387-20

One male New Zealand White rabbit from Mellor Rabbits, Chadderton Heights,
Chadderton, Nr O0Oldham, Greater Manchester, UK. was treated in the
conjunctival sac with 50 mg of MTI Technical. Approximately one hour after
application, the rabbit was seen to be in distress. Signs of ocular
irritation included severe redness and chemosis of the conjunctiva, a slight
discharge and moderate erythema of the eyelids. The animal was sacrificed
1.5 hours after application.

Toxicity Category: I
. Classification: Minimum.

6. Primarv Eve Irritation in Rabbits (Guideline §81-4) - MRID 431387-16

In an in witro test, two isolated eyes from. New Zealand White rabbits
(source umspecified) were exposed for 10 seconds to 0.1 ml undiluted
PROMEXAL X50. Following rinsing of the eyes with saline, corneal swelling
was determined at 0.5, 1, 2, 3, &4, and 5 hours after dosing. Swelling
increased with time, from 10.5% at 0.5 hours to 86.8% at S hours. Based on
the large corneal swelling (> 15%), it was concluded that PROMEXAL WSO is
likely to be a severe ocular irritant in vivo.

- Toxicity Category: I
Classification: Acceptable.

7. Primarv Dermal Trritation in Rabbits (Guideline §81-5) - MRID 431387-21 .

One sq. inch areas of intact skin of New Zealand White rabbits (3 males)
from Mellor Rabbits, Chaddertton Heights, Greater Manchester, UK were
exposed to 500 mg of MTI Technical moistened with 0.1 ml deionized water for
4 hours. Very slight to well defined erythema (Grades 1-2) and well defined
edema (Grade 2) were seen in all animals at 30-60 minutes after patch
removal. ©No erythema or edema (Grades = 0) were seen at 72 hours after
dosing. .

Toxicity Category: IV
Classification: Minimum.
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8. Primary Dermal Irritation in Rabbits (Guideline §81-5) - MRID 432250-02

One sq. inch areas of intact skin of New Zealand White rabbits (6 males)
from the Conventional Animal Breeding Unit. Alderley Park, Macclesfield,
Cheshire, (UK) were exposed to 0.5 ml of undiluted PROMEXAL X50 (4.85% w/w
MTI) for 4 hours. Severe erythema was observed in 5/6 rabbits, together
with severe edema in all rabbits at 30-60 minutes after dosing. On day 3,
1/6 rabbits had severe erythema and 4/6 rabbits had moderate to severe
erythema. On day 3, 3/6 rabbits had severe edema and 2/6 had moderate to
severe edema. One rabbit still had severe erythema and ancther one still
had severe edema on day 7. Erythema persisted in two rabbits up to day 21
after treatment. :

Toxicity Category: II
Classification: Minimum.

9. Dermal Sensitization in Guinea Pigs (Guideline §81-6) - MRID 431387-22

10.

In a Buehler test, 20 albino Porcellus Dunkin Hartley female guinea pigs
from Harlan Porcellus, Firgrove Farm, Heathfield, Sussex, UK. were induced
dermally with a 3% (w/v) preparation of the test material in deionized
water. Induction was done in a total of 3 six-hour exposures (the interval
between exposures was 7 days)to the test material. Two weeks after the
final induction, the test animals were challenged dermally with 1% (w/v) and
0.3% (w/v) preparations of the test material in deionized water. Challenge
with the 1% (w/v) preparation produced a net percentage response of 70%,
which falls in the strong sensitizer category. Challenge with the 0.3%
(w/v) preparation produced a net percentage response of 90%, which falls in
the extreme sensitizer category. Technical MTI was found to be an extreme

-sensitizer under the conditions of this test.

Classification: Minimum.

Dermal Sensitization in Guinea Pigs (Guideline §81-6) - MRID 431387-17

In a Buehler test, 20 albino Alpk:Dunkin Hartley female guinea pigs from the
Barriered Animal Breeding Unit, ICI Pharmaceuticals, Alderley Park,
Macclesfield, Cheshire, UK were induced dermally with undiluted PROMEXAL
X50. Induction was done in-a total of 3 six-hour exposures (the interval
between exposures was 7 days)to the test material. Two weeks after the
final induction, the test animals were challenged dermally with 30%, 10%,.3%
and 1% w/v dilutions of the test material in deionized water. Challenge
with the 30% and 10% (w/v) dilutions produced net percentage responses of 63
and 44%, respectively, which fall in the moderate sensitizer category.
Challenge with the 3% (w/v) dilution produced a net percentage response of
5%, which falls in the weak sensitizer category; the 1% solution did not
elicit any sensitization response. PROMEXAL WSO was found to be a moderate
sensitizer under the conditions of this test.

Classification: Minimum.
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12.

90-Day feeding - Rats. (Guideline §82-1) - MRID 431387-24

MTI was administered to Alpk:APfSD (Wistar derived) rats of both sexes for
a period of 90 days in the diet at dose levels of 0, 50, 250, or 1000 ppm,
corresponding to mean MTI intake of O, 4.1, 20.7 or 83 mg/kg/day (in males)
and 0, 4.6, 23.2, or 93.0 mg/kg/day (in females). Statistically
significantly decreased body weights were observed at 1000 ppm in males
throughout the treatment period (e.g. to 84.8% of controls at 14 weeks).
Mean body weight gains at 250 and 1000 ppm in males were reduced to 95.2 and
79.3% of controls for weeks 1-14. Mean food efficiency values for high dose
males were statistically significantly decreased for weeks 1-13 (to 89.7% of
controls). Statistically significantly decreased body weights were observed
at 250 and 1000 ppm in females throughout the treatment period (e.g. to 94.5

Likewise, mean body weight gains decreased in dose-related fashion to 89.1%
and 68.7% of controls at 250 and 1000 ppm, respectively, at 1-5 weeks and to
92.6% and 76.7% of controls, at 250 and 1000 ppm, respectively, for weeks 1-
l4. Mean food efficiency values for weeks '1-4 decreased with increasing
dose, reaching statistical significance at 250 and 1000 ppm, at 91.3 and
76.5% of controls, respectively. ' There were no apparent toxicologically
significant findings in clinical chemistry, hematology, or macroscopic and
microscopic pathology.

LOEL : 250 ppm (J: 20.7 mg/kg/day; ?: 23.2 mg/kg/day), based on dose-related
and statistically significant, decreases in food efficiency for females at
250 and 1000 ppm for weeks 1-4), coupled to dose-related decreases in body
weight gain at 250 and 1000 ppm for weeks 1-4).

NCEL : 50 ppm (4: 4.1 mg/kg/day; ?: 4.6 mg/kg/day).

Classification: Minimum.

90-Dav feeding - Dogs. (Guideline §82-1) - MRID 431387-26

"and 87.8% of controls at 14 weeks for 250 and 1000 ppm, respectively).

MTI was administered to beagle dogs of both sexes for a period of 90 days in

the diet at dose levels of 0, 100, 300, or 1000 ppm, corresponding to mean
MTI intake of 0, 3.1, 9.3 or 31.5 mg/kg/day (in males) and 0, 3.2, 10.1, or
33.4 mg/kg/day (in females). There were no effects on body weights or body
weight gains for both sexes. These effects are in contrast with those
ocbserved in the pilot study [MRID 431387-25]: body weight gains in females
at 928 and 464 ppm in the pilot study were 36.4% and 54.5% of those of
controls, respectively. Changes in hematology and clinical chemistry
parameters did not follow a clear dose-related trend and appeared to.be

© incidental to the treatment. No clear-cut, dose-related effects were

observed upon macroscopic examination of the dogs. Although clear
macroscopic signs of irritation of the tongue were seen in 1392 and 928 ppm
females in the pilot study, no signs of tongue irritation were seen in this
study. There were no apparent treatment-related histological findings.

LOEL: Not defined in this study due to the absence of clear-cut,‘dose—

. related effects.
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NOEL: 1000 ppm, the highest dose tested (d4: 31.5 mg/kg/day; 9: 33.4

mg/kg/day) .

Classification: Minimum.

Developmental Toxicity - Oral- Rats. [Guideline §83-3(a)] - MRID Nos.
496849-25 (Main studyv) and 426849-30 (Pilot).

Mated female rats (groups of 24/dose) were gavaged during gd 7-16

(inclusive) at dose levels of 0, 5, 15, and 40 mg/kg/day. Maternal toxicity
was established for the HDT by: - (L) the observation of two deaths observed
on gds 12 and 13 (1 in extremis, 1 found dead), (2) clinical signs of
toxicity in 4 dams (including the two which died) related to the respiratory
system (abnormal noise, labored breathing, gasping, reduced breathing rate),
(3) statistically significant depressions in mean body weights (gds 8-16
inclusive) of 4-6.5% which remained decreased following cessation of dosing,
(4) a 62% decrement in mean body weight gain during the dosing period, and

(5) statistically significant depressions in mean food consumption on gds 7-

10, 10-13 and 13-16. There were no apparent dose-related effects upon mean
implantations/dam, 1live fetuses/dam, resorptions/dam (early, late),
postimplantation losses, the sex ratios, mean fetal weights or
external /visceral/skeletal anomalies. '

Maternal LOEL : 40 mg/kg/day, the highest dose tested, based on increased

_moxtality and clinical signs (respiratory system), depressed mean body

weight and weight gain and decreased food consumption.
Maternal NOEL : 15 mg/kg/day.

Developmental LOEL : Not defined in this study, there was no evidence of
developmental toxicity. :

Developmental NOEL : 40 mg/kg/day (the highest dose tested).
Classification: Minimum.

Gene Mutation Assay. Reverse Mutation Test in Salmonella and E.Coli
(Guideline §84-2) - MRID No. 431387-28.

In an initial microbial/mammalian microsome plate incorporation assay

.Salmonella typhimurium strains TA1535, TAlS537, TA1538, 'TA98, and TAl00, and

Escherichia coli strain WP2uvrA pKM10l were exposed to 0.32, 1.6, 8.0, 40,
100, or 200 ug/plate of MTII in the presence or absence of S§9 activation
derived from Arochlor 1254 induced rat liver. For the repeat trial,
nonactivated levels of 0.16, 0.8, 4.0, 20, 50, or 100 pug/plate were assayed
with the Salmonella strains and 0.064, 0.32, 1.6, 8.0, 20, or 50 ug/plate
were assayed with E. Coli. Doses evaluated under "9-activated conditions
were similar to those used in the initial trial. Dimethyl sulfoxide was
used as the solvent. - Although slight but significant and dose-related

increases in revertant colonies of strain TA 1535 were seen in the S9-

activated phase of the initial assay, the effect was not reproducible and,
therefore, did not provide sufficient evidence of a mutagenic response. MTI
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was cytotoxic (2100 pg/plate =-S9; >200 upg/plate +S9) in all strains but
failed to induce a mutagenic effect. All strains responded to the mutageniec
action of the appropriate positive control.

Classification: Acceptable

In vitro cytogenetic assay with-cultured human»lvmphocvtes
(Guideline §84-2) - MRID No. 431387-30.

In an in vitro cytogenetic assay, cultured human lymphocytes, obtained from
one male and one female donor were exposed to MIL doses of 2, 10, or 20
pg/ml -89 (male domor); 1, 5, or 10 ug/ml -S9 (female donor) or 2, 10, or 20
pg/ml +S9 (both donors). The test material was delivered to the'test system
in dimethyl sulfoxide, and the S9 was derived from Aroclor 1254 induced rat
liver. Significant (p<0.0l) clastogenic effects were seen at 10 and 20
pg/ml without 89 activation and at 20 pg/ml with §9 activation in
lymphocytes derived from the male domor and at 10 and 20 pg/ml +S9 in cells
derived from the female donor. Higher levels with or without S9 activation
were severely cytotoxic. The test is positive in the presence and absence

of metabolic activation at concentrations as low as 10 pg/ml. The response

is more pronounced in the presence of metabolic activation.

Classification:'Acceptable

Mouse micronucleus assay (Guideline §84-2) - MRID No. 431387-29

In a mouse micronucleus assay (MRID No. 431387-29), groups of five male
and five female C57BL/6 mice received single oral gavage administrations
of 85 or 136 mg/kg (males) or 103 or 164 mg/kg (females) MTI delivered
in physiological saline. At 24, 48 or 72 hours post- exposure, high
dose animals were sacrificed and bone marrow cells were examined for
micronucleated polychromatic erythrocytes (MPEs). Bone marrow cells’
were harvested from animals in the low-dose groups only at 24 hours
after treatment. Unscheduled deaths occurred in five high-dose males and
four high-dose females; dead animals were replaced with mice from a
secondary group. A significant (p<0.05) decrease in the ratio of
normochromatic to polychromatic erythrocytes (PCEs), indicating
cytotoxic effects on the target organ, was seen in the high-dose groups
(both sexes) at the 24-hour sacrifice. A significant (p<0.0l) increase.
in mean MPEs for males administered 136 mg/kg at 24 hours prompted the
study investigators to evaluate an additional 2000 PCEs/male from the
24- and 48-hour sacrifice groups for the high dose and from the 24-hour
sacrifice group for the low dose. Based on this expanded analysis, the
data showed nonsignificant increases in MPEs for high-dose males at both
sacrifice times. A similar response was present in high-dose females at

" 48 hours. The study authors attributed the increase in males (48 hr.)

to ‘a single animal having high MPE counts (14/1000--initial count;
13/1000 and 12/1000 --subsequent extended counts). However, increases
in the number of micronuclei were seen in individual animals as follows:

2 high-dose males (24 hrs)--4.3 or 4.0 MPEs/1000 PCEs vs. 2.1 MPEs/1000 PCEs
(controls) A

12

25

AN



17.

2 high-dose males (48 hrs)--3.3 or 13.0 MPEs/1000 PCEs vs. 1.7 MPEs/1000
PCEs (control) . . ‘
1 low-dose male (24 hrs)--4.7 MPEs/PCEs vs. 2.1 MPEs/1000 PCEs (controls)
1 high-dose female (48 hrs)--10 MPEé/lOOO PCEs vs. 1.8 MPEs/1000 PCEs.

Although the statistical significance of the results was lost owing to the -

wide variability in the data, the increased sample size (3000 PCEs/males at
all doses and sacrifice times) increases our confidence in the test system’s
ability to predict a doubling over background as a true biological effect.
It is also of note that MTI induced an unambiguous clastogenic response in
cultured human lymphocytes (see MRID No.431387-30). It is concluded,

therefore, that the results in this mouse micronucleus assay are consistent’

with a weak clastogenic and/or aneugenic response.
Classification: Acceptable

In vive/in vitro unscheduled DNA synthesis assay in primarv rat hepatocytes
following in vivo dosage. Guideline §84-2. MRID 431387-31.

In an in wvivo/in vitro unscheduled DNA synthesis (UDS) study (MRID No.

© 431387-31), groups of five male rats were administered single oral gavage

doses of 76, 117, or 180 mg/kg MTI prepared in deionized water. The high
dose was estimated to be 80% of the male rat oral 1LDg. Animals were
sacrificed at 4 and 12 hours posttreatment and recovered hepatocytes were
scored for UDS Two independent trials were performed.

Clinical signs of toxicity mnoted immediately after dosing included
salivation, difficulty in breathing and staining and fluid around the nose.
Treatment with MTI produced no evidence of cytotoxicity for the target

- cells. There was also no-evidence of a genotroxic response at any-dose or

sacrifice time.

Classification: Acceptable.

13
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Attachment 1

From: Assessment of the Relative Skin Semsitizing Potency of 3 Biocides Using )

the Murine Local Lymph Node Assay.
P.A. Botham et al. Contact Dermatitis 25: 172-177 (1991).
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SKIN-SENSITIZING POTENCY OF BIOCIDES 173

the EEC. require the use of a guinea pig assay,
such as the maximization test (12) or the oc-
cluded patch test (13) for the notification of
new biocides (14). These assays assess the ab-
solute potential of a substance to cause allergic
contact dermatitis. There is no requirement to
perform dose-response studies of the type used
10 determine the minimurmn sensitizing dose of
Kathon* CG (3) and, in any case, these studies
are difficult to perform and require large num-
bers of animals. There is therefore little infor-
mation on the relative sensitization dose-re-
sponse relationships for biocides and thus on
the relative sensitization potencies of these ma-
terials. .. '

We have used the murine local lymph node
assay (15) to compare the potency of 3 bioci-

des. the major active ingredient in Kathon?®

‘CG. BIT and MTI (2-methyl-4.5-trimethylene-
4-isothiazolin-3-one). Potency was ranked ac-
cording to the lowest dose of material which.
following epicutaneous exposure of mice, in-
duced a significant proliferation of T lympho-
cytes in the draining lymph nodes.

Material and Methods

Mice
Young adult {6-8 week) CBA /Ca strain mice
were used throughout.

Chenmicals
5-chlero-2-methyl-4-isothiazolin-3-one.  1.2-
benzisothiazolin-3-one and 2-methyi-4.5-tri-
methylene-4-isothiazolin-3-one were obtained
pure (>97%. 100% and >97%. respectively).
Each test sample was dissolved or suspended
in dimethyl formamide (DMF) to give a range
of concentrations to bé applied to the mice.

Measurement of lvmphocyre proliferation

Groups of 4 mice were dosed with a single
concentration of a test substance in DMF; a
group of control animals received the vehicle
alone. The preparations (25 ul) were adminis-
tered to the dorsum of both ears using a micro-

pipette. The treatment was performed daily for
3 consecutive days.

5 days following the initial dosing. all mice
were injected i.v. via the tail vein with 250 4l
of phosphate-buffered saline (PBS), containing
20 xCi of H-methyl thymidine (specific activ-
ity 2 Ci/mmol; Amersham International,

- Amersham., UK). § h later, the mice were sacri-

ficed and the draining auricular lymph nodes -
were removed and pooled for each experimen-
tal group. )

A single cell suspension of lymph node cells
was prepared by mechanical disaggregation
through a 200-mesh stainless steel gauze. The
cell suspensions were washed in PBS and pre-
cipitated in 3% (w/v) trichloroacetic acid
(TCA). Following centrifugation. the samples
were resuspended in TCA and transferred into
10 ml of scintillation fluid (Optiphase MP;
LKB). Incorporation of "JHTdR was measured
by B-scintillation counting and expressed as
mean cpm/node for each group. The activity
of each test group was divided by the activity
of the control (vehicle only) group to give a
test/control ratio (increment) for each concen-
tration of each chemical tested.

Experience with the assay has shown that a
3-fold or greater increase in the mean incor-

poration of ‘HTdR /node is a reliable indicator

of sensitization potential (15).

Raesuits

_In a first series of experiments. groups of mice

were exposed to a range of concentrations (3.
10. 30 and 50% w/v) of 5-chloro-2-methyl-3-
isothiazolin-3-one (CMIT). BIT and MTI in
DMEF or 1o DMF alone. The results are shown
as experiment no. 1 in Tables 1-3. CMIT was
extremely toxic at these dose levels: animals

‘which received the 10, 30 or 50% preparations

all died or were killed in extremis due to the
systemic toxicity of the material. However, sig
nificant lymphocyte proliferatioa ((.x.. u 3-folc
or greater increase in the mean incurporation
of *HTdR in the nodes of test animals com-

pared to vehicle-treated controls) was seen in

¥
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Table 1. Induction of lymphocyte proliferation in

draining lymph nodes following exposure to 5-

chloro-2-methyl-<4-isothiazolin-3-one (CMIT - the
major active ingredient in Kathon* CG)

Test chemical .
concentration  *HTdr incorporation

(Yo w:v) . {mean cpm:node x 10~7) Increment

Experiment no. I .

0 0.98 -

3 ’ - 1.02 7.16

10.30.50 toxic -

Experiment no. 2

0 ’ 0.65 . -

3 10.86 16.71
1 11.14 17.14

0.3 18.25 - 28.08

Experiment no. 3 '

0 C 1.26 ) -

1 ’ 27.92 2216

0.3 3235 25.67

0.1 34.94 21.73
" 0.03 15.51 - 1231
0.01 4.50 : 3.57
0.003 1.12 0.89
0.001 1.29 1.02

mice treated with 3% CMIT (Table 1). in ani-
mals which had received 50% BIT (Table 2)
-and in all 4 groups of animals which had been
treated with MTI (Table 3).

Table 2. Induction of lymphocyte proliferation in
draining lymph nodes following exposure to 1.2-ben-
zisothiazolin-3-one (BIT)

Test chemical
concentration  *HTdr incorporation

(Y wrv) {mean cpm node x 10~°) .Increment
Experiment no. 1

0 1.00 - -
50 - 453 - 4353
30 2.79 2.19
10 122 1.22
3 . 1.56 1.56
Experiment no. 2

0 1.26 -
50 6.26 4.97
30 . 5.61 " 445
10 '4.84 334

3 343 2.72

Table 3. Induction of lymphocyte proliferation in
draining lymph nodes following exposure 10 2-me-
thyl-4.5-trimethylene-4-isothiazolin-3-one (MTI)

Test chemical
concentration  *HTdr incorporation

(% wiv) {mean cpm;node x 10°%) Increment
Experiment no. 1

0 0.57 -
50 2.78 4.88
30 3.99 ) 7.00
10 . 512 8.98

3 2,59 4.54°
Experiment no. 2

0 1.26 -
10 7.79 6.18

3 . 4.49 3.56

1 . 326 2.59
0.3 1.57 1.25

As these. initial experiments did not estab-
lish, at least for CMIT and MTI. the lowest
dose level which was capable of inducing sig-
nificant proliferative responses. a second series
of experiments was conducted using lower
dose levels. The results are shown as experi-
ment nos. 2 and 3 in Tables 1-3. CMIT in-
duced lymphocyte proliferation at dose levels
as low as 0.01%, with maximal proliferation
{28-fold) occurring at 0.1-0.3%. In contrast.
MTI was unable to stimulate a response at
levels below 3% and BIT had no effect below
10%; proliferative activity was highest in ani-
mals treated with 10% MTI and 50% BIT.
but was only 9-fold and 5-fold. respectively.
Representative  dose-response  curves are
shown in Fig. 1.

Discussion

A number of methods, mostly in the guinea

pig. have been developed over the last 30 years .

to assess the skin sensitization potential of
chemicals (16).. Practical experience has shown

that these methods can successfully be used in

preventing allergic contact dermatitis. How-
ever. they provide an indication onlv of the
potential of a substance to cause skia sensitiza-
tion. In addition, different results may arise

Page 7 of 10
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Attachment 2
From: MTT: Assessment of Oral vs. Dermal Toxicity.
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P.H. Rose.

MRID 431387-33
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Reviewed by: Alberto Protzel, Ph.D.
Section TIII, Tox. Branch II(7509C)

Secondary reviewer: Steven L. Malish, Ph‘D‘,ngaVéﬁn 5Zc

Section III, Tox. Branch II(7509C)

DATA EVALUATION REPORT

STUDY TYPE: Acute oxal toxicity in rats;

EPA Guideline 81-1

EPA IDENTIFICATION:EPA MRID No. 431387-14
PC Code: 107107
DP Barcode: D208776 and D210001
Case: 040889
Submission No: S$475970
EPA ID#: 010182-GIL

TEST MATERIAL: PROMEXAL}KSO (4.85% w/w formulation of MTI)

SYNONYMS /STRUCTURE: 2-Methyl-4,5-trimethylene-4-isothiazolin-3-one (MTI)

STUDY NUMBER: Report No. CTL/P/3737; Study No. AR5407

. SPONSOR: ICI Americas Inc. Wilmington, DE 19897.

TESTING _FACILITY: ICI Central Toxicology Laboratory. Alderley Park,
Macclesfield, Cheshire, UK, .

TITLE OF REPORT: PROMEXAL W50: Acute Oral Toxicity to the Rat.

AUTHOR: P. quinson

REPORT ISSUED: July 31, 1992 (Study Director signature dated July 6, 1992).

EXECUTIVE SUMMARY: In an acute oral toxicity study (MRID No. 431387-14), groups
of young adult SPF Wistar derived albino rats, (Alpk : 'APFSD), 5 rats/sex/dose,
were given a single oral dose of PROMEXAL M50 (4.85% a.i.) in deionized water at
doses of 1000, 2000 or 3500 mg PROMEXAL ¥50/kg b.w. and observed for 15 days.

1Dy :  Males = 2359 mg/kg b.w.
~Females = 1831 mg/kg b.w.

Macroscopic findings were comsistent with the formulation acting as a local
irritant to the stomach.

The study is classified as Acceptable with a Toxicity Category III and satisfies

- the requirement, § 81-1 for an acute oral toxicity study in rats.



MATERIALS:

1. Test compound: PROMEXAL X50 (sample reference NBY 1919/24); Description:
pale yellow 1liquid; Lot. No.: Unspecified (CTL reference number was
Y06823/008); Purity: &4.85% w/w MTI [As stated in a certificate of analysis
with reference No. NBY1457/48. The certificate of analysis was not included
with the report]. Preparations were prepared in deionized water.

2. Test animals: Species: rat, Strain: Specific pathogen free (SPF) Wistar
derived albino rats, (Alpk : APfSD); Age: Young adult; Weight (Day -1): 298-
350 g (males) and 220-271 g (females); Scurce: Barriered Animal Breeding
Unit, ICI Pharmaceuticals, Alderley Park, Macclesfield, Cheshire, UK.

3. Animal husbandry: The rats were housed in suspended cages; a maximum of
five rats in each cage, and the sexes were kept separately. The animals were
allowed free access to food (Porton Combined Diet) and given unlimited access
‘to water via an automatic system. The rats were acclimatized a minimum of 6
. days.

METHODS :

Dose levels for the main study were selected on the basis of preliminary
range finding study. ’

Rats were fasted for up to 24 hours before dosing. Test material as a
preparation in deionized water was administered orally (by gavage) to 5
rats/sex/dose at a rate of 10 ml/kg to give doses of 1000, 2000 or 3500 mg
PROMEXAL W50/kg b.w. Animals were observed for signs of toxicity once within 2
hours after dosing and again between 4 and 7 hours after dosing and once daily
(or more often if there were signs of toxicity) up to day 15. Rats were weighed
on days -1, 1 (day of dosing), 3, 4, 8 and 15. Animals in extremis and animals
surviving at the end of the study were sacrificed, necropsied and examined for
macroscopic abnormalities.

The acute oral median lethal dose was calculated separately for males and
females the mortality data by logistic regression using nominal dose values.
Confidence limits were calculated using a likelihood ratio interval.

RESULTS :

Cumulative mortality (includihg animals killed in extremis) is presented in Table _

1. Treatment-related clinical signs of toxicity included:

o Males: There were no deaths or signs of systemic toxicity at 1000 mg/kg.
At 2000 mg/kg, signs included salivation, sides pinched, subdued
appearance. At 3500 mg/kg, the sole survivor had piloerection, sides
pinched in, staining around the nose and mouth and upward curvature of the
spine with recovery evident by day 5. '

o Females: There were no deaths, and except for one rat, there were no signs
of systemic toxicity at 1000 mg/kg. Signs of slight to moderate toxicity

(including breathing irregularities, decreased activity and tip toe gait)

2
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were presented at 2000 mg/kg, with recoverj evident by day 7.

Although all animals lost weight initially due to the pre-dose fast, all
survivors had exceeded their initial weights at terminatiom. ’ '

Macroscopic findings at necropsy were consistent with the formulation acting as
a local irritant to the stomach. These findings included red areas in the
glandular region of the stomach and distension of the stomach associated with gas
production or increased fluidity of the contents. A diverticulum in the stomach
of a 1000 mg/kg female resulted from acute necrosis, inflammation, and a
granulation response affecting the stomach wall; the lesion may have been
exacerbated by catheter damage for more pronounced lesions were not seen at
higher dose levels.

Table 1. Cumulative mortality in rats after a single oral dose of PROMEXAL W50'.

Dose Males Females
mg/kg [deaths/dosed] ) ) [deaths/dosed]
1000 0/5 0/5
20007 2/5 3/5
3500° 4/5 © 5/5
- LDy(95% CL)* = 2359 (1577-4034) mg/kg 1831(1386-2420) mg/kg

! From p. 84 of the Study Report (MRID 431387-14).

2 Two males and 3 females were killed in_extremis or were found dead due to
toxicity between days 1 and 9.

3 A1l females and 4 males were killed in extremis or were found dead due to
toxicity on the day of dosing.

4 95% confidence limits.

REGUTATORY COMPLIANCE: Signed and dated quality assurance, GLP compliance and
no confidentiality claim statements were present.
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Reviewed by: Alberto Protzel, Ph.D.
Section III, Tox. Branch II(7509C)
Secondary reviewer: Steven L. Malish, Ph.D.
Section III, Tox. Branch II(7509C)

DATA EVALUATION REPORT

STUDY TYPE: Acute oral toxicity in rats;
~ EPA Guideline 81-1

EPA IDENTIFICATION:EPA MRID No. 431387-18
' ' PC Code: 107107
DP Barcode: D208776 and D210001
Case: 040889
Submission No: S$475970
EPA ID#: 010182-GIL

TEST MATERIAL: .2-Methyl-4,5-trimethylene-4-isothiazolin-3-one (MTI)

SYNONYMS /STRUCTURE : MTT

—CH,

STUDY NUMBER: Report No. CTL/P/2791
SPONSOR: Zeneca Inc. Specialties. Wilmington, DE 19897.

TESTING _FACILITY: ICI Central Toxicology Laboratory. Alderley Park,
Macclesfield, Cheshire, UK.

TITLE OF REPORT: 2-Methyl-4,S-trimethylene-A—isothiazolin-3-one: Acute Oral
Toxicity to the Rat.

AUTHOR: J.G. McCall

REPORT ISSUED: January 18, (Study Director signature dated January 11, 1990).

EXECUTIVE SUMMARY: In an acute oral toxicity study (MRID No. 431387-18), groups
of young adult SPF Wistar-derived (Alpk : APfSD) albino rats (5 /sex/dose) were
given a single oral-dose of MTI (95% a.i) in deionized water at doses of 50, 100
or 500 mg MTI/kg/b.w.
LDy Males = 224 mg/kg b.w.
. Females = 168 mg/kg b.w.

Necropsy revealed blotchy livers and hemorrhagic stomach and intestines in all
animals dosed with 500 mg/kg; these effects were not observed at lower doses.

The study is classified as Acceptable with a Toxicity Category II and satisfies
the requirement, § 81-1 for an acute oral toxicity study in rats.




MATERIALS:

1. TIest compound: MTI (sample reference MTT BPl); Description: buff-colored
solid; Lot. No.: Unspecified (CTL reference number was Y06823/001/001);
Purity: 95.0% a.i. (As stated in a certificate of analysis in MRID 431387 23,

for CTL YO6823/001/001)

2. Test animals: Species: rat, Strain: Wistar-derived, Alpk : APfSD; Age:
Young adult; Weight (Day -1): 298-359 g (males) and 203-232 g (females);
Source: Barriered Animal Breeding Unit, ICI Pharmaceuticals, Alderley Park,
Macclesfield, Cheshire, UK.;:Acclimatization: a minimum of 6 days.

3. Animal husbandry: The rats were housed in suspended cages; a maximum of
five rats in each cage, and the sexes were kept separately. The animals were
allowed free access to food (Porton Combined Diet, Special Diet Services Ltd.)
and given unlimited access to water v1a an automatic system. The rats were
acclimatized a minimum of 6 days. :

METHODS :

Rats were fasted for up to 24 hours before dosing. Test material in
deionized water was administered orally (by gavage) to 5 rats/sex/dose at a rate
of 10 ml/kg to give doses of 50, 100 or 500 mg MTI/kg b.w. Animals were observed
for signs of toxicity within 2 hours after dosing and again between 4 and 7 hours
after dosing and once daily (or twice daily if there were signs of toxicity) up
to day 15. Rats were weighed on days -1, 1 (day of dosing), 3, 6, 8 and 15.
Animals in extremis and animals surviving at the end of the study were necropsied
and examined for macroscopic abnormalities. .

The acute oral median lethal dose and the 95% confidence limits for the
females were calculated from the mortality data by logistic regression using
nominal dose values, confidence limits were calculated using a likehood ratio
interval. Linear log-dose interpolation was used to estimate the acute oral
median lethal dose for males.

RESULTS:
Doses and lethality are presented in Table 1.
Treatment-related clinical signs of toxicity included:

o Males: No signs were observed at 50 mg/kg. However, piloerection, reduced
activity, upward curvature of the spine were observed at 100 mg/kg up to
day 4. Reduced reflexes, prostration and death were observed at 500 mg/kg.

o Females: piloerection, upward curvature of the spine, staining (mouth or

-nose), and sides pinched in were observed at 50 and 100 mg/kg up to day 4.
Prostration and death were observed at 500 mg/kg
Except for one female (No. 34, dosed at 100 mg/kg) that did not exceed its pre-

.dose weight at termination, all survivors had exceeded their pre-dose weights at
termlnatlon

W\
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Necropsy revealed blotchy livers and hemorrhagic stomach and intestines in all
animals dosed with 500 mg/kg; these effects were not observed at lower doses.

Table 1. Mortality in Wistar-derived rats after a single oral dose of MTI'.

Dose Males Females

mg/kg {deaths/dosed] [deaths/dosed]
- 50 0/5 *0/5

100 0/5 ) 1/5%

500° ' S/5 : 5/5
LDSO(CL)4 = 224(100-500) mg/kg "~ 168(92-306) mg/kg

! From p. 48 of the Study Report (MRID 431387 18).

? Found dead on day 2.

3 One male was killed in extremis and the other animals were found dead within
3 hours of dosing.

4 Approx1mate confldence limits for males; 95% confidence limits for females.

REGULATORY COMPLIANCE: Signed and dated quality assurance, GLP compliance and
no confidentiality claim statements were present. .
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Reviewed by: Alberto Protzel, Ph.D.
Section III, Tox. Branch II(7509C)
Secondary reviewer: James N. Rowe, Ph.D.
Section III, Tox. Branch II(7509C)
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DATA EVALUATION REPORT

STUDY TYPE: Acute dermal toxicity in rats;
EPA Guideline 81-2

EPA IDENTIFICATION:EPA MRID No. 431387-15
PC Code: 107107
- DP Barcode: D208776 and D210001
Case: 040889 _
Submission No: $475970
. EPA ID#: 010182-GIL

TEST MATERIAL: PROMEXAI.XSO (MTI formulation with 4.85% a.i.)

SYNONYMS /STRUCTURE : Z—Méthyl-h,5-trimethylene-&-isothiazolin-3-one (MTI)

g

J i

g

STUDY NUMBER: Report No. CTL/P/3729; Study No. CR2980.
SPONSOR: ICI Americas Inc. Wilmington, DE 19897.

TESTING FACILITY: ICI Central Toxicology Laboratory. Alderley Park,
Macclesfield, Cheshire, UK,

TITLE OF REPORT:  PROMEXAL X50: Acute Dermal Toxicity to the Rat.
AUTHOR: P. Robinson

REPORT ISSUED: July 17, 1992 (Study Director signature dated July 6, 1990).

EXECUTIVE SUMMARY: In an acute dermal toxicity study (MRID No. 431387-15), groups
(SPF Wistar-derived, Alpk : AP£SD) young albino rats (5/sex) were administered
dermally PROMEXAL ¥50 (4.85% w/w MTI) at a dose of 2000 mg/kg b.w. (approximately
97 mg MTI/kg b.w.) to a shaved area of the dorsal trunk and covered with a 24 cm’
patch for 24 hours. There were no signs of systemic toxicity. Slight to
moderate erythema and edema were observed during the first 5-6 days of the
observation period; slight desquamation was observed up to days 12-13 of the
observation period. There were no male deaths and at most 1 female death.

1Dy : > 2000 mg/kg for both sexes.

The study is classified as Core Minimum Data (Acceptable) with a Toxicity
Category III and satisfies the requirement, § 81-2 for am acute dermal toxicity

A
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Category ITI and satisfies the requirement, § 81-2 for an acute dermal toxicity

study in rats (for PROMEXAL X50).

Nl



MATERTALS:

1. Test compound: PROMEXAL X50 (reference NBY 1919/24); Description: pale
yellow liquid; Lot. No.: Unspecified (CTL reference number was Y06823/008);
Purity: 4.85% w/w MTI [As stated in a certificate of analysis with reference
No. NBY1457/48. The certificate of analysis was not included with the report].
The sample was used as supplied. '

2. Test animals: Species: rat, Strain: Specific pathogen free (SPF) Wistar-
derived albino, Alpk:APfSD; Age: Young adults at the beginning of the study;
Weight (Day 1): 307-333 g (males) and 220-261 g (females); Source: Barriered
Aninal Breeding Unit. ICI Pharmaceuticals. Alderley Park, Macclesfield,
Cheshire, UK.; Acclimatization: a minimum of 6 days.

METHODS :

Based on a preliminary range finding study, using several unspecified dose
levels, a dose of 2000 mg of formulation/kg was selected for this study. Notice
that at 4.85% w/w a.i. the applied dose in terms of active ingredient is 97 mg

a.i./kg.

The hair was removed with clippers from an area (10 cm X 5 cm) on the dorso-
lumbar region of 5 male and 5 female rats. The undiluted test sample was spread
evenly using a 1 ml sterile disposable syringe. A volume of 2 ml/kg was applied.
The test area was covered with a gauze patch (4 cm x 6 cm, 4-ply) and was kept
under occlusive dressings for 24 hours. ’

Twenty four hours after treatment, the dressing was removed and the treated site
was wiped with absorbent cotton soaked in clean warm water. The rats were
observed for signs of systemic toxicity once between 1 and 4 hours after dosing
and then once daily for systemic toxicity and skin irritation for up to 15 days.
The animals were sacrificed and subjected to post mortem examination.

Signed and dated quality assurance and GLP compliance statements were present.
RESULTS:

No males died during the observation period. Ohe female (No. 106) appears to
- have died on day 15 of the observation period: the body weight chart indicates
that the animal was dead on the 15th day of observation, whereas, the pathology
report indicates that the rat was killed at termination on day 15. No other
female deaths were reported. : :

There were no signs of systemic tdxicity. Slight to moderate erythema and edema
were observed during the first 5-6 days of the observation period; slight
desquamation was observed up to days 12-13 of the observation period.

All males exceeded their initial body weights. On female (No. 105) lost 1.6%
of its initial body weight and another one (No. 104) retained its initial weight
by day 15; there was no terminal body weight for female No. 106. At mnecropsy
there were no abnormal findings, except for mottled lungs in one male- (No. 5).

3
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DISCUSSION:

A dose of 2000 mg of formulation/kg was selected for this study. At 4.85% w/w
a.i. the applied dose.in terms of active ingredient is 97 mg a.i./kg. There were
no deaths among males and presumably no more than one death (on day 15) among
females. .

This material is classified in Toxicitf Category III.

2%
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DATA EVALUATION REPORT

STUDY TYPE: Acute dermal toxicity in rats;
EPA Guideline 81-2

EPA IDENTIFICATION EPA MRID No. 431387-19
PC Code: 107107 )
DP Barcode: D208776 and D210001
Case: 040889
Submission No: S475970
EPA ID#: 010182-GIL

TEST MATERTAL: 2-Methyl-4,5-trimethylene-4-isothiazolin-3-one

SYNONYMS /STRUCTURE: MTT

STUDY NUMBER: Report No. CTL/P/2946.

SPONSOR: Zeneca Inc. Zeneca Specialties. Wilmington, DE 19897.

TESTING FACILITY: ICI .Central Toxicology Laboratory. Alderley Park,
Macclesfield, Cheshire, UK.

TITLE OF REPORT: 2-Methyl-4,5-trimethylene-4-isothiazolin-3-one (MTI): Acute
Dermal Toxicity to the Rat.

AUTHOR: J.C. McCall and A.M. Leah

REPORT ISSUED: May 16 1990 (Study Director signature dated May 3 1990).

EXECUTIVE SUMMARY: In an acute dermal toxicity study (MRID No. 431387-19), groups
(Wistar-derived, Alpk : APfSD) rats (7-9 weeks old, 2 males or 2 females/dose)
were administered dermally MTI Techmical as a paste at doses of 50, 200 or 400
mg/kg b.w. and as an aqueous formulation at doses of 200, 400 or 1000 mg/kg b.w.
to a shaved area of the dorsal trunk and covered with a 24 cm® patch. for 24
hours. With the paste at 200 mg/kg, both animals had large areas of skin
necrosis and one rat was sacrificed on day 5 due to skin irritation; at 400 mg/kg
both animals were sacrificed on day 3 due to skin irritation. With the aqueous
formulation at 1000 mg/kg, both anlmals were sacrificed on day 5 d#e to skin
irritation.

The study is classified as Core Minimum Data (Acceptable) with a Toxicity

fre
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Category I and satisfies the requirement:,‘ § 81-2 for an acute dermal toxicity
study in rats (for the Technical Material).
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MATERTALS:

1. Test compound: MTI (sample reference MTI BP1l); Description: buff-colored
solid; Lot. No.: Unspeéified (CTL reference number was Y06823/001/001);
Purity: 95.0% (As stated in a certificate of analysis in MRID 431387-23, for
CTL Y06823/001/001).

2. Test animals: Species: rat, Strain: Wistar-derived, Alpk : APfSD; Age:
7-9 weeks at the beginning of the study; Weight (Day -1): 252-329 g (males)
and 177-203 g (females); Source: Barriered Animal Breeding Unit. ICI
Pharmaceuticals. Alderley Park, Macclesfield, Cheshire, UK.; Acclimatization:
a minimum of 6 days.

METHODS :

The study was conducted in two phases, the first phase tested the material as a
paste. Because severe irritation was seen in the first phase at the higher
doses, a second phase tested the material as a formulatlon in deionized water.

The test groups are shown below in Table 1.

To apply the test material as a paste, the appropriate weight of test sample was
moistened with 0.02-0.05 ml of deionized water and made into a paste. Groups of
2 male or 2 female rats (Table 1) had 50, 200 or 400 mg/kg of test material
applied as a paste to a shaved area (50 cm®) of the dorso-lumbar region. The
test area was covered with a gauze patch (24 cm®) and kept under occlusive
dressings for 24 hours.

To apply the test material as a formulation, the test material was formulated in
deionized water at an unspecified concentration. Groups of 2 male rats (Table
1) had 50, 400 or 1000 mg/kg of test material applied as a formulation using a
1 ml sterile syringe to a shaved area, as described above. As above, the test
area was covered with a gauze patch (24 cm®) and kept under occlusive dressings
for 24 hours. Although the authors indicated that 2 ml/kg were dispensed no
details were given to allow the reviewer to verify the accuracy of the dosing.

Twenty four hours after treatment, the dressing was removed and the treated site
was wiped with absorbent cotton dipped in clean warm water. The rats were
observed for signs of systemic toxicity once between 1 and 4 hours after dosing
and then once daily for up to 9 days.

A
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Table 1. Test groups for acute dermal toxicity in rats.

Number of Rats

Dose level , Males ' Females '
(mg/kg)

’

Applied as Paste!

50 0 : 2
200 ‘ 2 0
400 0 2
Applied as a
Formulation?
200 2 0
400 2 .0
1000 2 0

! Test material was moistened with a small (0.020-0.050 ml) volume of deionized

water. For example, for the 200 mg/kg level, rat #35 (329 g b w.) received 65.8
mg of MTI moistened with 0.050 ml of deionized water.

? Test material was applied as a solution/suspension in deionized water. Enough
volume of solution/suspension was added to achieve the required dose level.
However, no details were given to verify the correctness of the dosing
calculation.

Signed and dated quality assurance and GLP compliance statements were present.

RESULTS:

a. MTTI applied as a paste:

50 mg/kgi there were slight to moderate'signs of erythema and extreme signs
of edema in one rat. Another rat showed slight erythema and moderate
desquamation; this rat had urinary incontinence during days 1 and 2 of the study.

200 mg/kg: Both animals had large areas of skin necrosis. One rat was
sacrificed on day 5 due to skin irritation.

400 mg/kg: Both animals had edema (rated extreme) and large areas of skin
necrosis (rated equivocal). One rat had urinary incontinence during days 1-2 of
the study; the other rat showed slight curvature of the spine on days 2 and 3.
Both animals were sacrificed on day 3 due to skin irritation.

b. MTI applied as a formulation in deionized water:

200 mg/kg: Both rats showed moderate to slight erythema, in one case

4
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lasting up to day 9 in the other case up to day 6. One rat had large areas of
necrosis (probably blanching). Both rats had moderate to extreme edema up to day
5. ‘

400 mg/kg: Both rats showed moderate to extreme erythema and extreme edema.

~ Both rats showed moderate curvature of the spine on days 2 and 3. Both animals

were sacrificed at termination on day 9.

1000 mg/kg: Extreme edema observed in both animals. White and black
necrosis observed in both rats. Both rats had upward curvature of the spine and
were sacrificed on day 5 due to skin irritation.

DISCUSSION:

At 200 mg/kg (material applied as a paste), both rats had extensive areas of
necrosis and one rat had to be sacrificed on day 5 due to skin irritation. At
400 mg/kg (material applied as a paste) both rats had to be sacrificed on day 3,
prior to termination of the study due to skin irritation. Likewise, both rats
had to be sacrificed when the material was formulated in water and given at 1000

mg/kg.

The test material is classified in Toxicity Category I due to the severity of the
skin effects.

N
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Reviewed by: Alberto Protzel, Ph.D.
Section 1III, Tox. Branch II(7509C)
Secondary reviewer: James N. Rowe, Fh.D.
Section III, Tox. Branch II(7509C)

' DATA EVALUATION REPORT

STUDY TYPE: Primary Eye Irritation in Rabbits;
EPA Guideline 81-4

EPA IDENTIFICATION:EPA MRID No. 431387-16
PC Code: 107107
DP Barcode: D208776 and D210001
Case: 040889
Submission No: S475970
EPA ID#: 010182-GIL

TEST MATERIAL: ~PROMEXAL X50

SYNONYMS /STRUCTURE : 2-Methyl-4,5-trimethylene-4-isothiazolin-3-one (MTI)

oS
/

STUDY NUMBER: Report No. CTL/L/5062.

SPONSOR: Zeneca Inc. Zeneca Specialties. Wilmington, DE 19897,

TESTING _FAGILITY: ICI Gentral Toxicology Laboratory. Alderley Park,
Macclesfield, Cheshire, UK.

TITLE OF REPORT: PROMEXAL Y50: In Vitro Ocular Irritation Assessment.

AUTHOR: P. Robinson

‘REPORT ISSUED: December 23,1992 (Study Director signature dated ﬁecember 21,

1992)

EXECUTIVE SUMMARY: In an in vitro primary eye irritation study (MRID 431387-16),
two isolated eyes from New Zealand White rabbits (source unspecified) were
exposed for 10 seconds to 0.1 ml undiluted PROMEXAL ¥50. Following rinsing of
the eyes with saline, corneal swelling was determined at 0.5, 1, 2, 3, 4, and 5
hours after dosing. Swelling increased with time, from 10.5% at 0.5 hours to
86.8% at 5 hours. Based on the large corneal swelling (> 15%), it was concluded
that PROMEXAL W50 is likely to be a severe ocular irritant in vive.

The study is classified as Gore Minimum Data (Acceptable) with a Toxicity

Category I and satisfies the requirement, § 81l-4 for a primary eye irritation
study. :

N



MATERTAIS: -

1. Test compound: PROMEXAL X50 (sample reference NBY 1919/24); Description:
pale yellow liquid (based on the description given in MRID No. 431387-14 for
a PROMEXAL W50 sample with sample reference NBY 1919/24); Lot. No.:
Unspecified (CTL reference number was Y06823/008); Purity: Unspecified.
[However, a purity of 4.85% w/w MTI was given in MRID No. 431387-14 for a
PROMEXAL W50 sample with sample reference NBY 1919/24]. The sample was
‘tested as supplied.

2. Test animals: This test.was done in _vitro using the isolated eyes of New
Zealand White albino rabbits (Age and sex unspecified).

METHODS :

1. Introduction: The testvmethod was based on a modified form of the in vitro
isolated eye test [Burton et al. The in vitro assessment of severe eye
irritants. Fd. Cosmet. Toxicol. 19: 471-480 (1981)].

The present test is part of a two-tiered battery of in vitro tests. The test
battery comprises first a cytotoxicity test, the K562 cell assay. Materials
that reduce cell viability to 85% or less in the cytotoxicity test proceed to
tier 2 of the battery, the isolated rabbit eye test (IET). The IET is done to
evaluate the potential of the test material to cause severe eye effects in
vivo. A threshold value has been defined (15% or greater corneal swelling in
the IET up to 5 hours) as indicative of a potential of the test material to
cause severe effects in wvivo.

2. Test method (JET): Details of the method appear in attachment 1. 1In
brief, New Zealand White albino rabbits were used for this assay. Each eye
was carefully removed from the eye socket and then mounted in a vertical-
position in a perspex clamp. A total of two eyes was used for this
experiment.

Saline was dripped onto the upper margin of the cornea in order to. irrigate
the whole surface of the cornea. The percent of corneal swelling after
contact with saline was measured prior to treatment with test material. Eyes
that swelled more than 4% were rejected. Using a 1 ml syringe, 0.1 ml of the
test material was applied to the corneal surface and left in contact for 10
seconds. The test material was removed by rinsing with at least 20 ml of warm
saline. Measurements of corneal thickness were taken at 0.5, 1, 2, 3, 4, and
5 hours after dosing. Corneal swelling was then determined for both eyes and
the standard deviation was calculated. A chemical causing the eyes to swell
more than 15% in vitro is considered to have a potential to cause severe
ocular irritation in wivo, : ‘

RESULTS:
As summarized below in Table 1, the test chemical produced a mean'percent

swelling of 86.8% over the 5 hour observation period. The authors concluded,
that on the basis of the large corneal swelling observed in the isolated eye

#
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test, PROMEXAL W50 is likely to be a severe ocular irritant in vivo.

On the basis of the potential for severe ocular irritation in vivo, as evaluated

in vitro with IET, and in the absence of a standard in vivo Guideline 81-4 study

to show otherwise, PROMEXAL X50 is placed in toxicity category I for eye
irritation.
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Table 1. Mean percentage corneal swelling (Fr

431387-16)

011613

om p. 10 of the Study Report, MRID

Time (hours)

0.5 1.0 2.0 3.0 4.0 5.0

Mean % corneal 10.5 13.2 18.4 | 42.1 68.4 86.8
swelling

+ S. deviation 0 (VI 0 0 0 3.7

=7
RN
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Attachment 1 '

Test Method (from pp. 6-7 of the Study Report. MRID 431387-16)
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Page__ is not included in this copy .
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The material not included ’éonﬁains the folldwing type of
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o Identity of ércduct impurities.
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"Reviewed by: Alberto Protzel, Ph.D.
Section III, Tox. Branch II(7509C)
Secondary reviewer:; James N. Rowe,
Section III, Tox. Branch II(7509C)

DATA EVALUATION REPORT

" STUDY TYPE: Primary Eye Irritation in Rabbits;
EPA Guideline 81-4’

EPA IDENTIFICATION:EPA MRID No. 431387-20
. PC Code: 107107 ’
DP Barcode: D208776 and D210001
Case: 040889 ‘
Submission No: S475970
EPA ID#: 010182-GIL

TEST MATERTIAL: 2-Methyl-4,5-trimethylene-4-isothiazolin-3-one

SYNONYMS /STRUGTURE: MTI

STUDY NUMBER: Report No. CTL/P/2811.
SPONSOR: Zeneca Inc. Zeneca Specialties. Wilmington, DE 19897.

TESTING FACILITY: ICI Central Toxicology Laboratory. Alderley Park,
Macclesfield, Cheshire, UK.

TITLE OF REPORT: 2-Methyl-4,5-trimethylene-4-isothiazolin-3-one (MTI): Eye
Irritation to the Rabbit. ’

AUTHOR: A. Barlow and A.M. Leah

REPORT ISSUED: March 13 1990 (Study Director signature dated February 22, 1990).

EXECUTIVE SUMMARY: In a primary eye irritation study (MRID 431387-20), one male
New Zealand White rabbit from Mellor Rabbits, Chadderton Heights, Chadderton, Nr
Oldham, Greater Manchester, UK. was treated in the conjunctival sac with 50 mg
of MTI Technical. Approximately one hour after application, the rabbit was 'seen
to be in distress. Signs of ocular irritation included severe redness and
chemosis of the conjunctiva, a slight discharge and moderate erythema of the
eyelids. The animal was sacrificed 1.5 hours after application.

The study is classified as Core Minimum Data (Acceptable) with a Toxicity
Category I and satisfies the requirement, § 81-5 for a primary eye irritation
study in rabbits (for the Technical Material).

i
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MATERTALS:

1. Test comvound: MTI (sample reference MTI BPl); Description: buff-colored
solid; Lot. No.: Unspecified (CTL reference number was Y06823/001/001)
Purity: 95.0% (As stated in a certificate of analysis in MRID 431387-23, for
CTL Y06823/001/001). The test material was used as supplied.

2. Test animals: Species: Rabbit; Strain: New Zealand White; Age: Young
adult; Weight (At the beginning of the study): 3672 g (only 1 male was used);
no females were used in this study. Source: Mellor Rabbits, Chadderton
Heights, Chadderton, Nr Oldham, Greater Manchester, UK.. Acclimatization: a
minimum of 6 days.

METHODS :

One male rabbit (without apparent eye effects or irritation) received a
single dose of approximately 50 mg (of an intended 100 mg) of the test material
in the conjunctival sac of the left eye. The eyelids of the treated eye were
gently held together for 1-2 seconds; the other eye was left untreated and served
as a control. TImmediately after application of the test sample, an assessment
of the initial pain reaction was made using a six-point scale. The eyes were
examined for irritation using a Draize scale, approximately one-hour after
application.

RESULTS:

Application of MTI (50 mg, one half of the intended 100 mg) into the eye
produced a moderate initial pain reaction (Grade 3 on a scale of 0-5) and
immediate closure of the eye. The remaining 50 mg were not applied.

Approximately one hour after application, the rabbit was seen to be in distress.
Signs of ocular irritation included severe redness (Grade 3, severe) and chemosis
(Grade 4, severe) of the conjunctiva, a slight discharge (Grade 1, slight) and
moderate erythema of the eyelids. The animal was sacrificed 1.5 hours after
application. ‘ .
As severe effects were seen no further animals were dosed. The test material was
considered by the authors to be at least an extremely severe irritant of the
rabbit eye.

This chemical is classified in Category I for eye irritation.
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DATA EVALUATION REPORT

Reviewed by: Alberto Protzel, Ph.D. \k/
Section III, Tox. Branch II(7509C) '
Secondary reviewer: James N. Rowe, Ph.D.
Section III, Tox. Branch II(7509C)

STUDY TYPE: Primary Skin Irritation in RabBits;
EPA Guideline 81-5

EPA IDENTIFICATION EPA MRID No. 431387-21
PC Code: 107107
DP Barcode: D208776 and D210001
Case: 040889 '
Submission No: $475970
EPA ID#: 010182-GIL

TEST MATERIAL: 2-Methyl-4,5-trimethylene-4-isothiazolin-3-one

SYNONYMS /STRUCTURE: MTI

STUDY NUMBER: Report No. CTL/P/2810.

SPONSOR: Zeneca Inc. Zeneca‘Spedialties. Wilmington, DE 19897.

TESTING FACILITY: ICI Central Toxicology Laboratory. Alderley Park,
Macclesfield, Cheshire, UK.

TITLE OF REPORT: 2-Methyl-4,5- trlmethylene -4-isothiazolin-3-one (MTI): Skin
Irritation to the Rabbit.

AUTHOR: A. Barlow and A.M. Leah

REPORT ISSUED: March 13 1990 (Study Director signature dated February 22, 1990).

EXECUTIVE SUMMARY: 1In a primary skin irritation study (MRID 431387-21), 1 in’
areas of intact skin of New Zealand White rabbits (3 males) from Mellor Rabbits,
Chaddertton Heights, Greater Manchester, UK were exposed to 500 mg of MTI
Technical moistened with 0.1 ml deionized water for & hours. Very slight to well
defined erythema (Grades 1-2) and well defined edema (Grade 2) were seen in all
animals at 30-60 minutes after patch removal. No erythema or edema (Grades = 0)
were seen at 72 hours after dosing.

The study is classified as Core Minimum Data (Acceptable) with a Toxicity
Category IV and satisfies the requirement, § 81-5 for a primary skin irritation
study in rabbits -(for the Technical Material).

27\
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MATERTALS :

1. Test cdmpound: MTI (sample reference MTI BPl); Description: buff-colored
solid; Lot. No.: Unspecified (CTL reference number was Y06823/001/001);
Purity: 95.0% (As stated in a certificate of analysis in MRID 431387- 23 for
CTL YO6823/001/001)

2. 'Test animals: Species: Rabbit; Strain: New Zealand White; Age: Young
adult; Weight (At the beginning of the study): 3770-3954 g (males), no
females were used in this study. Source: Mellor Rabbits, Chaddertton Heights,
Chadderton, Nr Oldham, Greater Manchester, UK. Accllmatlzatlon a minimum of
6 days.

METHODS :

The hair on the left flank of 3 male rabbits was removed using veterinary
clippers from an area approximately 7 cm x 13 cm. The test sample (approximately
500 mg) was moistened with 0.1 ml of deionized water and applied to the test site
(approximately 2.5 em x 2.5 em) using a metal spatula. The area was covered with
surgical gauze (2.5 cm x 2.5 cm, 8 ply) and secured with surgical tape. The
area was then covered with impermeable rubber sheeting and secured with surgical
tape. Four hours after treatment, dressings were removed and test areas- were
wiped with absorbent cotton dipped in clean warm water and gently dried with
clean tissue paper. Treated sites were scored for erythema and edema at 4.5, 24,
48, and 72 hours after removal of the patch.

Signed and dated quality assurance and GLP compliance statements were present.
RESULTS:

Very slight to well defined erythema (Grades 1-2) were seen in all animals at 30-
60 minutes after patch removal. Very slight (Grade 1) erythema was seen in all
animals at days 1 and 2 after patch removal. No erythema was seen on day 3 after

patch removal.

Well defined edema (Grade 2) was seen in all animals at 30-60 minutes after patch

‘removal. Very slight (Grade 1) edema was seen in all animals at days 1 and 2

after patch removal. No edema was seen on day 3 after patch removal,

A small scab was seen on the edge of the application site in one animal (animal
13) on days 3 and 4 after patch remdval.

DISCUSSION:

No erythema or edema (Grades = () were seen at 72 hours after dosing. It is
noted only three rabbits were used for this even though Guideline 81-5 requires
at least 6 animals. Because the effects were nearly identical in all three
rabbits tested, it appears that the use of three more rabbits would not add
significantly to the observed results.

This study is placed in Category IV for primary skin irritation.

2
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Reviewed by: Alberto Protzel, Ph.D. ‘ QRQ{L‘_ T /22 /QA

Section III, Tox. Branch II(7509C)
Secondary reviewer: James N. Rowe,
Section III, Tox. Branch II(7509C)

DATA EVALUATION REPORT

STUDY TYPE: Primary Skin Irritation in Rabbits;
EPA Guideline 81-5

EPA IDENTIFICATION:EPA MRID No. 432250-02
PC Code: 107107
DP Barcode: D208776 and D210001 -
Case: 040889 .
Submission No: §475970
EPA ID#: 010182-GIL
TEST MATERIAL: PROMERXAL X50 (4.85% w/w formulation of MTI)

SYNONYMS /STRUCTURE: 2-Methyl-4,5-trimethylene-4-isothiazolin-3-one (MTI)

STUDY NUMBER: .Report No. CTL/P/3773.

SPONSOR: ICI Americas, Inc. Wilmington, DE 19897.

TESTING _FACILITY: ICI Central Toxicology Laboratory. Alderley Park,
Macclesfield, Cheshire, UK. .

TITLE OF REPORT: PROMEXAL W50: Skin Irritation to the Rabbit.
AUTHOR: P. Robinson
REPORT ISSUED: August 21 1992 (Study Director signature dated July 28, 1992).

EXECUTIVE SUMMARY: In a primary skin irritation study (MRID 432250-02), 1 in®
areas of intact skin of New Zealand White rabbits (6 males) from the Conventional
Animal Breeding Unit. Alderley Park, Macclesfield, Cheshire, (UK) were exposed
to 0.5 ml of undiluted PROMEXAL)KSO (4.85% w/w MTI) fox & hours. Severe erythema
was observed in 5/6 rabbits, together with severe edema in all rabbits at 30-60
minutes after dosing. On day 3, 1/6 rabbits had severe erythema and 4/6 rabbits
had moderate to severe erythema. On day 3, 3/6 rabbits had severe edema and 2/6 -
had moderate to severe edema. One rabbit still had severe erythema and another

.one still had severe edema on day 7. Erythema persisted in two rabbits up to day
- 21 after treatment. .

The study is classified as Core Minimum Data (Acceptable) with a Toxicity
Category II and satisfles the requirement, § 81-5 for a primary skin irritation

5T



Category II and satisfies the requirement, § 81-5 for a primary skin irritation
study in rabbits (for PROMEXAL X50). ’
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MATERTALS:

1. Test compound: PROMEXAL X50 (reference NBY 1919/24); Description: pale
yellow liquid; Lot. No.: Unspecified (CTL reference number was Y06823/008);
Purity: 4.85% w/w MTI [As stated in a certificate of analysis with reference
No. NBY1457/48. The certificate of analysis was not included with the report].
The sample was used as supplied.

2. Test apimals: Species: Rabbit; Strain: New Zealand White; Age: Young
adult; Weight (At the beginning of the study): 3258-4343 g (males), no
females were used in this study. Source: Conventional Animal Breeding Unit.
Alderley Park, Macclesfield, Cheshire, UK.; Acclimatization: a minimum of 6
days.

METHODS :

The hair on the left flank of 6 male rabbits was removed using vete;lnary
clippers from an area approximately 7 cm x 13 cm. The undiluted test sample (0.5
ml) was applied to the test site (approximately 2.5 em x 2.5 cm) using a
polypropylene syringe. The treated area was covered with surgical gauze (2.5 cm
X 2.5 cm, 8 ply) and.secured with surgical tape. The area was then covered with
impermeable rubber sheeting and secured with impermeable polyethylene tape. Four
hours after treatment, the dressings were removed and the test areas were wiped
with absorbent cotton dipped in clean warm water and gently dried with clean
tissue paper. Treated sites were scored for erythema and edema at 30-60 minutes
and at 1, 2, and 3 days after removal of the patch using a Draize scale). Skin
samples were obtained on day 21 from the test site plus controls from the
opposite flank from two animals (Nos. 9 and 10) for histological examination.

Signed and dated quality assurance and GLP compliance statements were present.
RESULTS:

Severe erythema (Grade 4) was seen in most rabbits (5/6) at 30-60 minutes and on
day 1. On day 3, 1/6 rabbits had severe erythema and 4/6 rabbits had moderate to
severe erythema. On day 7, one of six rabbits (animal 18) still had severe
(Grade 4) erythema, scores for the other rabbits ranged from slight (Grade 1) to
moderate-to-severe (Grade 3). On Day 21 one rabbit (No. 9) had well defined
erythema (Grade 2} and another rabbit (No. 10) had slight erythema (Grade 1).

Severe edema .(Grade 4) was seen in all rabbits at 30-60 minutes and on days 1 and

2 after dosing. On day 3, 3/6 rabbits had severe edema and 2/6 had moderate to

severe edema. On day 7, one of 6 rabbits (animal 18) still had severe edema
(Grade 4), scores for the other rabbits were elther 0 or 1. No edema was seen
by day 12.

Histological examination of the test areas of animals Nos. 9 and 10 revealed
minimal diffuse hyperkeratosis and acanthosis, minimal multifocal inflammatory
cell infiltration, and minimal to slight subepithelial fibrosis. Effects were
limited to the epidermis and the dermal/epidermal junction; deeper dermal
structures were not affected.
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DISCUSSION

On day 3, 1/6 rabbits had severe erythema and 4/6 rabbits had moderate to severe
erythema. On day 3, 3/6 rabbits had severe edema and 2/6 had moderate to severe
edema. One rabbit still had severe erythema and another ome still had severe
edema on day 7. Erythema persisted in two rabbits up to day 21 after treatment.

The test material is placed in Toxicity Category II for primary skin irritation.
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Reviewed by: Alberto Protzel, Ph.D.
Section III, Tox. Branch II(7509C)
Secondary reviewer: James N. Rowe, Ph.D.
Section III, Tox. Branch II(7509C)

DATA EVALUATION REPORT

STUDY TYPE: Skin sensitization in Guinea Pigs;
' ‘ EPA Guideline 81-6

EPA IDENTIFICATION:EPA MRID No. 431387-22
PG Code: 107107
DP Barcode: D208776 and D210001
Case: 040889 °
Submission No: S475970
EPA ID#: 010182-GIL

TEST MATERIAL: 2-Methyl-4,5-trimethylene-4-isothiazolin-3-one

)
| S

SYNONYMS /STRUCTURE: MTT

STUDY NUMBER: Report No. CTL/P/2960.

SPONSOR: Zeneca Inc. Zeneca Specialties. Wilmington, DE 19897.

TESTING FACILITY: ICI Central Toxicology Laboratory. Alderley Park,
Macclesfield, Cheshire, UK.

TITLE OF REPORT: 2-Methyl-4,5-trimethylene-4-isothiazolin-3-one (MTI): Skin
Sensitization to the Guinea Pig.

AUTHOR: D. Lees

REPORT ISSUED: August 6, 1990 (Study Director signature dated July 20, 1990).

EXECUTIVE SUMMARY: In a dermal sensitization study (a Buehler test, MRID No.
431387-22), 20 albino Porcellus Dunkin Hartley female guinea pigs from Harlan
Porcellus, Firgrove Farm, Heathfield, Sussex, UK. were induced dermally with

a 3% (w/v) preparation of the test material in deionized water. Induction was
done in a total of 3 six-hour exposures (the interval between exposures was 7
days)to the test material. Two weeks after the final induction, the test animals
were challenged dermally with 1% (w/v) and 0.3% (w/v) preparations of the test
material in deionized water. Challenge with the 1% (w/v) preparation produced
a net percentage response of 70%, which falls in the strong sensitizer category.
Challenge with the 0.3% (w/v) preparation produced a net percentage response of
90%, which falls in the .extreme sensitizer category. Technical MTI was found to
be an extreme sensitizer under the conditions of this test.

12
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The study is classified as Minimum and satisfies the requirement, § 81-6 for a

" dermal sensitization study in Guinea pigs.
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MATERTALS:

1.(a) Test compound: MTI (sample reference MTI BPI); Description: buff-
colored solid; Lot. No.: Unspecified (CTL reference number was Y06823/001);
Purity: 95.0% (As stated in a certificate of analysis in MRID 431387-23, for
CTL Y06823/001/001). ’ ' :

(b) Positive Control: Formaldehyde. A 40% w/v aqueous solution was used,
The sample was given the CTL reference No. Y00446/002/004 and was used as a
10% and a 30% (w/v) solution in deionized water. Sensitizing capacity of the
formaldehyde solution are assessed periodically; the most recent positive
controls were used in this study. '

(¢) Vehicles: Deionized water.

2. Test animals: Species: Guinea Pig (females); Strain: Albino Porcellus
Dunkin Hartley Strain; Age: Unspecified; Weight (Main study, at the

beginning): 447-620 g (females), no males were used in this study; Weight

(Positive controls; at the beginning): 366-453 g (females); Source: Harlan
Porcellus, Firgrove Farm, Heathfield, Sussex, UK. Acclimation: a minimum of
6 days.

METHODS :

Sensitization studies were conducted using Buehler’s Method.

1. Irritation Screening Studies:

Pre-induction and pre-challenge irritation screening studies were performed to
determine suitable concentrations of the test material for use in the induction
and challenge phases of the main study, respectively. ' .

On the basis of the preliminary screening study, a 3% (w/v) concentration of the
test material was selected for induction in the main study. For the pre-
challenge screen, 1% (w/v) and 0.3% (w/v) preparations of the test material were
applied to each of two female guinea pigs. There was only mild and transient
irritation with the 1% solution. Thus, 1% (w/v) and 0.3% (w/v) preparations of
the test material were used in the challenge phase of the main study.

2. Induction of Sensitization:

The dosing groups used in the main study are shown in Table 1. An area
approximately 5 em x 5 cm on the scapular region of each animal was clipped free
of hair prior to treatment. Test Material was administered as 0.4 ml of a 3%
(w/v) preparation in deionized water. The 3% preparation of the test material
or the Vehicle (deionized water) was applied to a lint pad (approx. 2 cm x 2 cm)
which was covered with a patch of adhesive tape, and held in place by adhesive
elastic bandage secured by a piece of PVC tape. The patches were removed after
a 6-hour exposure. The induction procedure was repeated at the same site, during
the following 2 weeks, for a total of 3 six-hour exposures (the interval between
exposures was 7 days). Due to the severity of the irritation response, the
concentration of test material applied at the third induction was lowered to 1%

3
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(w/v). Positive control was administered as a 30% and 10% (w/v) dilution of 40%
(w/v) aqueous solution of formaldehyde as described above.

Table 1. Study groups for dermal sensitization studies with MTI Technical.

Group No. Applied Material Number of Animals

1. Uninduced controls for 10
test material®

2. Test Material 20

3. Uninduced controls for 10
positive control®

4, : Positive control® 20
(Formaldehyde solutiom))

* Noninduced; treated with test material during challenge phase only.

® Noninduced; treated with positive control [40%, w/v, formaldehyde solution in
deionized water applied as 30% and 10% (w/v) solutions] during the challenge
phase only.

° The capacity of the guinea pig strain to respond to a known sensltlzlng agent
is assessed periodically at the testing facility, using formaldehyde. The
positive control data included with this study are the most recent positive
control data available at the testing facility.

3. (Challenge Phase:

The Guinea pigs were challenged two weeks after the final induction. An area of
approximately 15 cm x 5 cm on one or both flanks of each animal was clipped free
of hair. ITest animals and uninduced controls (Groups 1 and 2, respectively, in
Table 1) were challenged with a 1% (w/v) preparation (= 0.1-0.2 ml) and a 0.3%
preparation (= 0.1-0.2 ml) of the test material in deionized water. The
application pad was held in place by adhesive impermeable polyethylene tape. The
dressings were removed after 6 hours.

Erythematous reactions were quantified at 24 and 48 hours after removal of the
dressings using the following 4-point scale:

0 - no reaction

1 - scattered mild redness

2 - moderate diffuse redness

3 - intense redness and swelling

The evaluate the sensitization response, the percent of the control animals that
responded was subtracted from the percentage of test animals that responded and
the percent net response was rated according to the following scale:

et
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Score Rating

0 Not a sensitizer
1-8 Weak sensitizer
9-28 Mild sensitizer
29-64 Moderate sensitizer
65-80 .Strong sensitizer

81-100 Extreme sensitizer

Positive controls and their uninduced controls (Groups 3 and 4 in Table 1) were
challenged with a 30% (w/v) solution of a formaldehyde solution (40% w/v in
deionized water). No additional data on sample application for positive controls
was available to the reviewer because the page containing the information was
missing in the report. ’

Signed and dated quality assurance, no data confidentiality and GLP compliance
statements were present. ’

RESULTS:

1. Irxitation screening:

Signs of severe irritation were seen in the test animals during the induction
phase. No signs of irritation were seen in the uninduced controls. Signs of
slight to moderate irritationm were seen in the positive controls. No signs of
irritation were seen in the respective control animals.

2. Challenge phase:

Results from the challenge with test material 1% (w/v) and 0.3% (w/v) appear in
Attachment 1 (for test animals) and Attachment 2 (for uninduced controls). For
the 1% solution at 24 and 48 hours, the severity was clearly higher in the test
animals (scores of 1-3) than in the uninduced controls (scores of 0-1). The net
percentage response was 70%, which falls in the strong sensitizer category. For
the 0.3% solution at 24 and 48 hours, the severity was still higher in the test
animals (scores of 0-2) than in the uninduced controls (scores of 0). The net
percentage response was 90%, which falls in the extreme sensitizer category.

The positive control, a formaldehyde solution, gave a net percent response of
68%, which places it in the category of strong sensitizer.

DISCUSSION:

The test material as a 0.3% (w/Vv) solution in deionized water elicited a extreme
skin sensitization response in previously induced guinea pigs. In a positive
control study, challenge with a 30% (w/v) scolution of a formaldehyde solution
[40% in water] elicited a strong sensitization response in previously-induced
guinea pigs. Missing details on the application of the formaldehyde soclution
used as a positive control do not invalidate this study, since the test compound

appears to be clearly positive in this test and an adequately positive response
was observed in the positive controls.

o7 2\



A;tachment 1
._MTI Technical. Challenge Results in Test Animals.

From pp. 22 of the Study Report (MRID 431387-22)
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Reviewed by: Alberto Protzel, Ph.D.
Section III, Tox. Branch II(7509G)
Secondary reviewer: James N. Rowe, Ph.D.

Section III, Tox. Branch II(7509C) 530/95

DATA EVALUATION REPORT

STUDY TYPE: Skin sensitization inm Guinea Pigs;
EPA Guideline 81-6

EPA_IDENTIFICATION:EPA MRID No. 431387-17
PC Code: 107107
DP Barcode: D208776 and D210001
Case: 040889
Submission No: §475970
EPA ID§f: 010182-GIL

TIEST MATERIAL: PROMEXAL )(50 (4.85% w/w formulation of MTI).

SYNONYMS /STRUCTURE: 2-Methyl-4,5-trimethylene-4-isothiazolin-3-one (MTI)

STUDY NUMBER: Report No. CTL/P/3844

SPONSOR: ICI Americas Inc. ICI Specialties. Wilmington, DE 19897.

TESTING FACILITY: ICI Central Toxicology Laboratory. Alderley Park,
Macclesfield, Cheshire, UK. .

TITLE OF REPORT: PROMEXAL X50: Skin Sensitization to the Guinea Pig.

AUTHOR: D. Lees, A.M. Leah

REPORT ISSUED: December 9, 1992 (Study Director signature dated November 24,
1992). .

EXECUTIVE SUMMARY: - In a dermal sensitization study (a Buehler test, MRID No.
431387-17), 20 albino Alpk:Dunkin Hartley female guinea pigs from the Barriered
Animal Breeding Unit, ICI Pharmaceuticals, Alderley Park, Macclesfield, Cheshire,
UK, were induced dermally with undiluted PROMEXAL ¥50. Induction was done in a
total of 3 six-hour exposures (the interval between exposures was 7 days)to the
test material. Two weeks after the final induction, the test animals were
challenged dermally with 30%, 10%, 3% and 1% w/v dilutions of the test material
in deionized water. Challenge with the 30% and 10% (w/v) dilutions produced net
percentage responses of 63 and 44%, respectively, which fall in the moderate
sensitizer category. Challenge with the 3% (w/v) dilution produced a net
percentage response of 5%, which falls in the weak sensitizer category; the 1%
solution did not elicit any sensitization response. PROMEXAL )(SO was found to




be a moderate sensitizer under the conditions of this test.

The study is classified as Minimum and sa;isﬁies the requirement, § 81-6 for a
dermal sensitization study in Guinea pigs.
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MATERTALS:

1. (a) Test compound: PROMEXAL W50 (sample reference NBY 1919/43);
Description: light brown/orange liquid; Lot. No.: Unspecified (CTL reference
number was Y06823/009); Purity: . 4.85% w/w MTI [As stated in a certificate
of analysis with reference No. NBY 1919/5. The certificate of analysis was not
included with the report]. The sample was used as preparations in deionized
water,

(b) Positive Control: Formaldehyde. A 40% w/v aqueous solution was
used. The sample was given the CTL reference No. Y00446/002 and was used as
a 30% (w/v) solution in deionized water. Sensitizing capacity of the
formaldehyde solutions are assessed periodically; the most recent positive
controls were used in this study.

(c¢) Vehicle: Deionized water.

2. Test animals: Species: Guinea Pig (females); Strain: Albino Alpk:Dunkin
Hartley; Age: young adult; Weight (Main study, at the beginning): 465-733
g (females), no males were used in this study; Weight (Positive controls; at
the beginning): 491-650 g (females); Source: Barriered Animal Breeding Unit,
ICI Pharmaceuticals, Alderley Park, Macclesfield, Cheshire, UK. Acclimation:
a minimum of 6 days.

METHODS :
Sensitization studies were conducted using Buehler'’s Method.

1. Irritation Screening Studies:

Dose levels for this study were selected -on the basis of data from previous,
unspecified, studies on the test sample carried on at the test laboratory. The
undiluted test sample was selected for the induction phase and a 304 w/v
preparation of the test sample in deionized water (highest mnon-irritant
concentration), together with a range of lower concentrations was selected for
the challenge phase.

2. Induction of Sensitization:

The dosing groups used in the main study are shown in Table 1. An area
approximately 5 cm x 5 cm on the scapular region of each animal was clipped free
of hair prior to treatment. Test Material was administered as 0.4 ml of the
undiluted test material that was applied to a lint pad (approx. 2 cm x 2 cm)
which was covered with a patch of adhesive tape, and held in place by adhesive
elastic bandage secured by a piece of PVC tape. Uninduced controls were treated
with the bandage alone. The patches were removed after a 6-hour exposure. The
induction procedure was repeated at the same site, one week later and again a
further weeks, for a total of 3 six-hour exposures. Due to the severity of the
irritation response, the third application used a new site for some animals.
Positive control was administered as a 304 (w/v) dilution of 40% (w/v) aqueous
solution of formaldehyde as described above.

Y
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Table 1. Study groups for dermal sensitization studies with PROMEXAL W50.

Group No. Applied Material Number of Animals

1. Uninduced controls for 10
test material?

2. Test Material . 20

3. Uninduced controls for - 10
positive control?

4, Positive control® 20
(Formaldehyde solution))

2 Noninduced; treated with test material (30%Z, 10%, 3% or 1% w/v dilutions in
deionized water) during challenge phase only.

® Noninduced; treated with positive control [40%, w/v, formaldehyde solution in
deionized water applied as 30% (w/v) dilutions] during the challenge phase only.
¢ The capacity of the guinea pig strain to respond to a known sensitizing agent
is assessed periodically at the testing facility, using formaldehyde. The
positive control data included with this study are the most recent positive
control data available at the testing facility.

3. Challenge Phase:

The Guinea pigs were challenged two weeks after the final induction. An area -of
approximately 15 cm x 5 cm on both flanks of each animal was clipped free of
hair. Each animal from the test and uninduced control groups (Groups 1 and 2,
respectively, in Table 1) was challenged with 30%, 10%, 3% and 1% w/v dilutions
of the test material in deionized water. The application pad was held in place
by adhesive impermeable polyethylene tape. The dressings were removed after 6
hours.

Erythematous reactions were quantified at 24 and 48 hours after removal of the
dressings using the following 4-point scale:

0 - no reaction

1 - scattered mild redness

2 - moderate diffuse redness

3 - intense redness and swelling

The evaluate the sensitization response, the percent of the control animals that
responded was subtracted from the percentage of test animals that responded and
the net response was rated according to the following scale:

3
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Score Rating

0 Not a sensitizer
1-8 Weak sensitizer
9-28 Mild sensitizer
29-64 Moderate sensitizer
65-80 Strong sensitizer

81-100 Extreme sensitizer

Positive controls and their uninduced controls (Groups 3 and 4 in Table 1) were
challenged with a 30% (w/v) dilution of a formaldehyde solution (40% w/v in
deionized water). No additional data on sample application for positive controls
was available to the reviewer. .

Signed and dated quality assurance, no data confidentiality and GLP compliance
statements were present. '

RESULTS:

1. Induction phase:

Signs of moderate to severe irritation were seen in the test animals during the
induction phase. One animal (No. 75) was killed before challenge due to the
severity of the response. Another animal (No. 62) was found dead; its death is

not considered related to treatment, since there were no prior clinical signs of

toxicity. Signs of moderate irritation were seen in the positive controls. No
signs of irritation were seen in the respective control animals.

2. Challenge phase:

Results from the challenge with PROMEXAL W50 at dilutions of 30%, 10%, 3% and 1%
w/v in deionized water appear in Attachment 1 (for test animals) and Attachment
2 (for uninduced controls).

For the 30% (w/v) dilution at 24 and 48 hours, the severity was clearly higher
in the test animals (scores of 0-3) than in the uninduced controls (scores of 0-
1, all 0 at 48 hours). The net percentage response was 63%, which falls in the
moderate sensitizer category.

For the 10% dilution at 24 and 48 hours, the severity was still higher in the
test animals (scores of 0-2) than in the uninduced controls (scores of 0). The
net percentage response was 44%, which falls in the moderate sensitizer category.

For the 3% dilution, all induced animals scored 0 at 48 hours and only one had
any erythema at 24 hours (score of 1). The net percentage response was 5%, which
falls in the weak sensitizer category. There was no erythematous response in any
of the animals challenged with the 1% (w/v) dilution.

The positive control, a formaldehyde solution, gave a mnet percent response of
55%, which places it in the category of moderate sensitizer.

7,
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DISCUSSION:

PROMEXAL W50 as 30 or 10% (w/v) dilutions in deionized water elicited a moderate
skin sensitization response in previously induced guinea pigs. Additionally,
PROMEXAL W50 as a 3% (w/v) dilutions in deionized water elicited a weak skin
sensitization response in previously induced guinea pigs; there was no response
when the challenge was conducted with a 1% (w/v) dilution of PROMEXAL W50. In
a positive control study, challenge with a 30%Z (w/v) solution of a formaldehyde
solution [40% in water] elicited a moderate sensitization response in previously-
induced guinea pigs.
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Attachment 1

PROMERAL W50. Challenge Results in Test Animais.
From pp. 22 and 23 of the Study Report (MRID 431387-17)
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Attachment 2
PROMEXAL W50. Challenge Results in Control Animals.

From pp. 24 and 25 of the Study Report (MRID 431387-17)
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Reviewed by: Alberto Protzel, Ph.D. :
Review Section III, Tox1cology Branch II(7509C) \y/
Secondary Review by: James N. Rowe, Ph.D.
Review Section III, Toxicology Branch II(7509C)

DATA EVALUATION RECORD

STUDY TYPE: Subchronic oral
Species: Rat
EPA Guideline 82-1

EPA IDENTIFICATION: EPA MRID No. 431387-24
PC Code: 107107
DP Barcode: D208776 and D210001
Case: 040889
Submission No: S$475870
EPA ID#: 010182-GIL

- TEST MATERIAL: 2-Methyl-4,5-trimethylene-4-isothiazolin-3-one

SYNONYMS /STRUCTURE: MTI

STUDY NUMBER: PR0903 (Report No. CTL/P/3858).
SPONSOR: Zeneca Inc. Zeneca Specialties. Wilmington, DE 19897.

TESTING FACILITY: Zeneca Central Toxicology Laboratory. Alderley Park,
Macclesfield, Cheshire, UK.

TITLE OF REPORT: 2-Methyl-4,5-trimethylene-4-isothiazolin-3-one (MTI): 90 Day
Feeding Study in Rats.

AUTHOR: N. J. Rattray

REPORT ISSUED: August 27 1993 (Study Director signature dated July 23 1993).

EXECUTIVE SUMMARY: In a 13-week subchronic feeding study MTI was administered
to Alpk:APfSD (Wistar derived) rats of both sexes for a period of 90 days in the
diet at dose levels of 0, 50, 250, or 1000 ppm, corresponding to mean MTI intake
of 0, 4.1, 20.7 or 83 mg/kg/day (in males) and 0, 4.6, 23.2, or 93.0 mg/kg/day
(in females). Statistically significantly decreased body weights were.observed
at 1000 ppm in males throughout the treatment period (e.g. to 84.8% of controls

at 14 weeks). Mean body weight gains at 250 and 1000 ppm in males were reduced
"~ to 95.2 and 79.3% of controls for weeks 1-14. Mean food efficiency values for
high dose males were statistically significantly decreased for weeks 1-13 (to
89.7% of controls). Statistically significantly decreased body weights were
observed at 250 and 1000 ppm in females throughout the treatment period (e.g. to
94.5 and 87.8% of controls at 14 weeks for 250 and 1000 ppm, respectively).




Likewise, mean body weight gains decreased in dose-related fashion to 89.1% and
68.7% of controls at 250 and 1000 ppm, respectively, at 1-5 weeks and to 92.6%
and 76.7% of controls, at 250 and 1000 ppm, respectively, for weeks 1-14. Mean
food efficiency wvalues for weeks 1-4 decreased with increasing dose, reaching
statistical significance at 250 and 1000 ppm, at 91.3 and 76.5% of controls,
respectively. There were no apparent toxicologically significant findings in
clinical chemistry, hematology, or macroscopic and microscopic pathology.

The LEL of 250 ppm (J: 20.7 mg/kg/day; ?: 23.2 mg/kg/day) is based on dose-
related and statistically significant, decreases in food efficiency for females
at 250 and 1000 ppm for weeks 1-4), coupled to dose-related decreases in body
weight gain at 250 and 1000 ppm for weeks 1-4). The NOEL is 50 ppm (J: 4.1
mg/kg/day: 2: 4.6 mg/kg/davy). -

This study is classified as Core Minimum. This study satisfies the requirement,
§ 82-1 for a subchronic oral toxicity in rodents.
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o Decreases in body weight gain and food efficiency:

In males, there were decreases in food efficiency (down to 88.1% and 31.3%
of controls at 400 and 1000/1250 ppm, respectively) during the first week
and decreases in bodyweight gain during the first four days at 400 ppm and
throughout the experiment at 1000/1250 ppm (e.g. down to 70% of controls
on day 29 at 1000/1250 ppm). In the male recovery group (1000/1250 ppm),
although body weight gains were 65.3% of controls on day 29, they were
90.1% of controls on day 43 (2 weeks post-treatment).

In females: there were decreases in food efficiency (down to 90.4% and
12.3% of controls at 400 and 1000/1250 ppm, respectively) during the first
week and to 83.7% of controls at 1000/1250 ppm during the second week.
Additionally there were statistically significant decreases in body weight
gain during the first 4 days at 400 ppm (down to 72.5% of controls at on
day 4) and throughout the experiment at 1000/1250 ppm (e.g. down to 67.8%
of controls on day 29). Body weight gains at 400 ppm were comparable to
those of controls after the first week of the study. In the female
recovery group (1000/1250 ppm), although body weight gains were 63.8% of
controls on day 29, they were 89.9% of controls on day 43 (2 weeks post-
treatment).

o Statistically significant increases in relative testis weight (up to
116.8% of control) were observed in 1000/1250 ppm males at sacrifice. The
recovery group rats (1000/1250 ppm), likewise, showed statistically
significantly increases in relative testis weight (up to 121.0% of
controls) at sacrifice (2 weeks after the end of treatment). Because
there were no histopathological findings in testis, the toxicological
significance of the increased relative testicular weights is not clear.

2._Diet preparation

Five diet preparation dates were given (6/4/92, 6/24/92, 7/9/92, 8/7/92, and
8/21/92) corresponding to intervals of about 14 to 29 days. Diets were based on
CT1l diet supplied by Special Diet Services Ltd. and stored at -20°C. Aliquots
were thawed and presented to the animals daily. Diets were analyzed for
stability, homogeneity, and concentration.

Stability studies were conducted with diets stored at room temperature or frozen
at -20°C. As shown in Table 2, only 81.7% and 86.5% of the a.i. remained after
3 days at room temperature in diets containing 50 and 1000 ppm, respectively, of
the active ingredient. 1In the case of diets stored initially at -20°C for 21
days, then thawed, and then kept at room temperature for 1 day, 81.9% and 106%
of the a.i. was present at 50 and 1000 ppm, respectively. If the diets were
stored frozen at -20°C and analyzed (presumably) shortly after thawing, 100.8%
and 102.6% of the a.i. was recovered after 39 days of storage at 50 and 1000 ppm,
respectively. As noted above, aliquots were thawed and presented to the animals
daily.
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Table 2. Stability data for MTI in prepared diets stored at room temperature and
at -20°C. (From pp 42-43 of the Study Report, MRID No. 431387-24).

Nominal Preparation Interval Mean % of initial
ppm date (days) pPpm ppm

Data obtained at room temperature:

50 5111/92 ) 51.5 100
3 42.1 ' 81.7

4 40.4 78.4

9 40.4 78.4

51192 0 52.6 ' 100.0

1 43.1 31.9

1000 5111192 - 0 1051 100
3 909 6.5

4 937 89.2

9 365 823

S92 ) 956 100.0

1 1016 106.3

Data obtained at -20°C:

50 511192 0 515 100
7 52.6 102.1
39 519 © 1008

1000 s11/92 . 0 1051 100
21 956 91.0
39 ‘ 1078 102.6

! Diet was prepared on 5/11/92, as indicated, then stored at -20°C until 6/1, at
which time the study of stability at room temperature was started.

To analyze for homogeneity, samples were obtained corresponding to the top,
middle and bottom of the container for the nominal 50 and 1000 ppm levels for
diets prepared on 6/4/92, 6/24/92, 7/9/92, and 8/7/92. As shown in Table 3,
blending appears to be homogeneous (means for the various levels are within 10%
of the overall mean, except for ome diet in which the value is -11.3% of the
- overall mean). :



Table 3. Analysis of blended diets for homogeneity®.

Nominal Mean ppm (% deviation from overall mean) Overall
ppm Bottom Middle Top mean ppm
Diet prepared 6/4/92:
50 49.8 (-6.0) 52.3 (-0.4) 56.4 (+6.4%) 53.0
1000 996 (-0.2) 954 (4.4) 1044 (+4.6) 998
Diet prepared 6/24/92: ' )
50 4.0 (3.3) ' 48.8 (+7.3) 43.6 (-4.2) 45.5
1000 1152 (+8.8) 1085 (+2.5) 939 (-11.3) 1059
Diet prepared 7/9/92:
50 503 (+3.1) 49.5 (+1.4) 46.5 (-4.7) 48.8
1000 1000 (-2.0) 1047 (+2.6) 1013 (-0.7) 1020
Diet prepared 8/7/92:
50 59.1 (+5.9) 58.1 (+4.1) 50.3 (-9.9) 55.8
1000 1043 (+4.2) 1009 (+0.8) 950 (-5.1) 1001

! Data obtained from pp. 38-41 of the Study Report (MRID No. 431387-24)

To analyze for concentration, all dietary levels were assayed for diets prepared
on 6/4/92, 6/24/92, 7/9/92, 8/7/92, and 8/21/92. As shown in Table 4, except
for one low value (78% of theoretical) at 50 ppm all analytical concentrations
were within 14% or less of the nominal value.

Table 4. Analytical concentration of MTI in test diets'

Preparation Mean analytical concentration at nominal, ppm (% of theoretical)
date Control 50 250 1000
6/4/92 ND? 47.5 (95.0 - 273 (109.2) 1029 (102.9)
6/24/92 ND 43.5 (87.0) 241 (96.4) 1054 (105.4)
7/9/92 ND 48.1 (96.2) 219 (87.6) 998 (99.8)
8/7/92 ND 53.4 (106.8) 249 (99.6) . 1063 (106.3)
8/21/92% ND 39.4 (78.8) 215 (86.0) 905 (90.5)

! Data obtained from pp. 35-36 of the Study Report (MRID No. 431387-24).
? N.D. = Not Detected.

? Samples stored in the freezer until analyzed 21/9/92.



0611613

3. The animals were supplied filtered mains water via an automatic water system.
Test diet was supplied ad libitum (Basal diet was CTl diet supplied by Special
Services Ltd. Stepfield, Witham, Essex, UK).

4. Statistics

Body weights were analyzed by analysis of covariance on initial body weight.

Food consumption, food utilization, hematology} and blood clinical chemistry were
analyzed by analysis of variance. Organ weights were considered by analysis of
variance and analysis of covariance on final body weight.

5. Compliance:

Statements of data confidentiality (none claimed), adherence to GLPs and Quality
Assurance inspections with signatures and dates were included.

C. Methods and Results:
1. Observations:

The animals were observed once daily for behavior and clinical condition. Each
rat was examined in detail once a week. There were no deaths during the
treatment period. No clinical signs of toxicity attributable to the test
material were observed. :

2. Body weight:

The animals were weighed immediately before commencement and weekly thereafter
through termination. Table 4 shows the group mean body weights and Table 5 shows
mean body weight gains during treatment.

As shown in Table 4, statistically significantly decreased body weights were
observed throughout the treatment period at 1000 ppm in both sexes (decreased to
84.9% and 86.7% of controls at 14 weeks in males and females, respectively).
Additionally, females had statistically significantly decreased body weights
throughout treatment at 250 ppm (decreased to 95.6% of controls at 14 weeks).

As shown in Table 5, mean body weight gains by week 14 were decreased to 79.3%
of controls in high-dose males. In females, body weight gains decreased in dose-
related manner to 89.1% and 68.7% of controls at 250 and 1000 ppm, respectively,
at 1-5 weeks. Additionally, body weight gains decreased in dose-related manner
to 92.6% and 76.7% of controls at 250 and 1000 ppm, respectively, at 1-14 weeks.



Table 4. Grbup mean body weights (g/rat) of rats treated with MTI. Data
abstracted from pp. 52-55 of the Study Report (MRID 431387-24).

: Body weight (adjusted body weight) -
Week 0 50 250 ; 1000

Males (n=20/group)

1 139.6 134.9 133.0 139.0

3 246 .5 (241.8) 238.8 (241.5) 235.7 (241.4) 212.4 (208.6)7
5 332.5 (326.4) 311.7 (317.4) 319.8 (325.1) 287.6 (282.5)
7 389.7 (384.0) 367.1 (370.4) 374.3 (381.4) 338.3 (333.8)"
9 436.0 (430.5) 406.6 (409.8)" 417.0 (4£23.8) 376.0 (371.5)™
11 470.1 (464.4) 434.9 (438.1)7 . 447.3 (454.3) 405.0 (400.4)7
14 - 508.0 (502.3) 470.3 (473.5)™ 483.9 (490.8) 431.0 (426.5)™
Females (n=20/group) :

1 119.1 119.6 121.0 121.4

3 172.5 (174.0) 172.6 (173.5) 172.5 (171.5) 155.6 (154.1)7
5 210.9 (212.7) 208.3 (209.3) 202.8 (201.7)" 184.5 (182.8)7
7 233.0 (234.9) 231.5 (232.7) 225.7 (224.4)™ 204.2 (202.3)7
9 250.9 (252.4) 246 .4 (247.3) 241.1 (240.1)™ 220.5 (219.0)™
11 261.8 (263.7) 263.6 (264.7) 254.0 (252.8)7 234.9 (233.0)07
14 276.8 (278.5) 273.9 (274.9) 267.1 (266.1)™ 243.0 (241.4)7

"p < 0.05; " pxg0.01.

Table 5. Group mean body weight gain of rats treated with MTII for 90 days".

Group mean body weight gains [in grams]

Dose level Males Females :
(ppm) 1-5 weeks 1-14 weeks 1-5 weeks 1-14 weeks
0 192.9 368.4 91.8 157.7

50 176.8 (91.7) 335.4 (91.0) 88.7 (96.6) 154.3 (97.8)
250 186.8 (96.8) 350.9 (95.2). 81.8 (89.1) 146.1 (92.6)
1000 148.6 (77.0) 292.0 (79.3) 63.1 (68.7) 121.0 (76.7)

* Body weight gains for weeks 1-5 and 1-14 were calculated by the reviewer using
the body weight data in Table 4 of this DER, Numbers in parenthesis represent
the body weight gain expressed by the reviewer as percent (%) of the body weight
gain of control rats. .

3. Food consumption and compound intake:

The quantity of food consumed was reported weekly, and is summarized in Table 6.
Statistically significant decreases in food consumption vs. controls were found
for sexes throughout treatment at the high-dose. Additionally, statistically
significant decreases in food consumption throughout treatment were found for
low-dose males. The significance of the effect at the low dose is unclear
because, there was no decrease in food consumption at the mid-dose.

&
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Food efficiéncy values (g. growth / 100 g. of food) are summarized in Table 7.
Food efficiency values for weeks 1-13 were statistically significantly decreased
to 89.6% and 85.4% of controls for high dose males and females, respectively.
Food efficiency wvalues for low-dose males during weeks 1-13 although
statistically significantly decreased vs controls, were decreased only by 3.2%
(i.e. to 96.8% of controls). :

No data on water consumption were available for examination.

. Table 6. ﬁean daily food consumption by rats (g/rat/day) treated with MTI.
Data abstracted from pp. 56 and 57 of the Study Report (MRID 431387-24).

Dose level (ppm)

Week 4] 50 250 1000
Males (n=12/group)
1 24 4 23.2 22.97 17.6™
3 29.2 27.67 28.17 26.17
5 28.8 27.5 28.0 25.97
7 29.1 27.17 28.3 26.5™
9 28.3 26.8" 27.2 25.57
11 . 28.4 26.67 27.1 25.6™
13 27.6 26.0" 26.7 24 .37
Females (n=12/group)
1 19.2 18.5 18.6 15.17
3 19.8 20.3 19.5 19.0
5 20.2 19.6 19.4 17.6™
7 19.8 19.9 19.9 17.97
9 20.1 20.5 19.7 18.37
11 20.0 19.5 19.2 18.1™
13 18.6 19.0 18.7 16.97

T p<0.03; T p<g0.0L,



Table 7. Mean food efficiency' of rats treated with MTI. Data abstracted from
p.. 58 of the Study Report (MRID No. 431387-24).

Dose level (ppm)

Week 0 50 250 . 1000
Males (n=12/group)

Weeks 1-4 24 .99 24.38 25.32 22.577
Weeks 5-8 12.76 12.02 12.33 12.02
Weeks 9-13 7.24 6.79 6.97 6.217
Weeks 1-13 (Overall) 14.30 13.84" 14.14 12.82™
Females (n=12/group)

Weeks 1-4 16.50 16.16 ° 15.08" 12.627
Weeks 5-8 - 7.10 6,82 6.9l 7.18
Weeks 9-13 3.76 3.92 3.83 3.56
Weeks 1-13 (Overall) 8.72 8.55 8.23 7.457

! Food efficiency: g. of growth / 100 g. of food.
* 5<0.05; = p<0.01. ,

Table 8. Mean test material intake (mg/kg/day) for rats treated with MTI for 90
days. Data from pp. 90 and 91 of the Study Report (MRID No. 431387-24}.

: Mean test material intake during weeks 1-13 (mg/kg/dav)
Dose level (ppm) Males Females

0 0.0 0.0
50 4.1 4.6
250 20.7 23.2
1000 83.0 93.0 -

4. Ophthalmological examinations: .

Ophthalmic observations were done on all control and high-dose animals before
treatment and during the week prior to termination. Examination were conducted
with a Fison’s binocular indirect ophthalmoscope after the pupils had been
dilated with 0.5% v/v tropicamide. No treatment-related effects were observed.

Sa. Hematology:
Hematology determinations were done on blood obtained by cardiac puncture at

termination. The following parameters were determined: Hb, white cell count,
red cell count, MCV, MCH, MCHC, hematocrit, platelet count, coagulation

23
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parameters (PT and KCT), and differential white cell count.

In males, there were statistically significant increases ' vs controls in
hemoglobin (by 2.7% at 50 and 250 ppm and by 3.4% at 100 ppm), hematocrit (by
2.7% at 50 and 1000 ppm and by 3.4% at 250 ppm). Additionally, there was a
statistically significant 6.1% decrease in platelet counts vs controls at the
high dose. )

There were no statistically signifiéant changes in hematology parameters in
female rats.

Table 9. Summary of selected hematological wvalues®* in rats treated with MTI.
Data abstracted from pp. 59-62 of the Study Report (MRID No. 431387-24).

Mean hematological values

Para- Males Females
meter 0 50 250 1000 0 50 250 1000
Hemoglobin (g/d1) ‘
14.7 15.17 15.17 15.27 15.0 15.3 15.2 15.2
Hematocrit *
0.446 0.458 0.4617 0.458™ 0.447 0.450 0.450 0.449

Red blood cell count (x107%/1)
8.50 8.707 8.74~ 8767 8.17 8.27 8.29 8.24

Platelet count (x10°/1)
838 802 822 787 793 813 803 836

* No statistically significant effects on MCV, MCH, MCHC, WBC count and
coagulation parameters (PT, KCT) vs controls were found at any dose level or sex.
Differential WBC count was done for high-dose rats and controls; no significant
differences were observed.

5b. Clinical Chémistrv.

Clinical chemistry determinations were done on blood obtained by cardiac puncture
at termination. In addition to the parameters listed in Table 10, the following
plasma parameters were determined: urea, creatinine, glucose, albumin,
cholesterol, total bilirubin, Na*, K*, C1°, PO,*, and gamma-glutamyl transferase.

As shown in Table 10, high-dose males had a statistically significant decrease
in triglycerides (decreased by 19.1%) and a statistically significant increase
in alkaline phosphatase (increased by 17.8%). Glucose was statistically
significantly increased (by 14.2%) at the mid-dose only.

As shown in Table 10, high-dose females had statistically significant decreases
in total protein (decreased by 2.6%) and alanine transaminase (decreased by

21.1%).
N
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Table 10 Summary of selected clinical chemistry® values in rats treated with
MTI. Data abstracted from pp. 63-66 of the Study Report (MRID No. 431387-24).

Mean clinical chemistry values
Para- ] Males : Females
meter 0 50 250 1000 0 50 250 1000

Plasma glucose (mg/100 ml) .
168 168 1927 173 229 215 219 227

Plasma Tﬁtal protein (g/100 ml)
6.35 6.37 6.47 6.24 6.16 6.24 6.15 6.00"

Plasma triglycerides (mg/100 ml)
115 116 114 93™ 63 66 67 63

Plasma alkaline phosphatase (TU/1)
157 171 171 1857 87 99 92 102

Plasma alanine transaminase (IU/1)
: 52.8 49,7 57.5 -58.6 ' 51.7 46.3 44 .6 40.8"

Plasma aspartate transaminase (IU/1)
61.9 57.0 63.6 56.2 68.0 59.6" 61.2 58.4~

Plasma creatine kinase (IU/1) ,
69.3 52.8 80.0 59.3 82.2 49.Q~ 70.1 76.4

6. Urinalysis.

No urinalysis data were submitted. None are required on a routine basis unless
there is an indication based on observed or expected toxicity.

7. Sacrifice and Pathology:

All animals were sacrificed at termination of dosing and were subject to gross
pathological examination and the _CHECKED (X) tissues listed below were collected
for histological examination. The _DQUBLE-CHECKED (XX) organs, in addition, were
weighed. The collected tissues were examined microscopically from all animals

in the control and high-dose (1000 ppm) groups. Macroscopic lesions were

observed from all animals.

12 ' /Sggff
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Digestive System Cardiovasc. /Hemato. Neurologic
Tongue ' X Aorta* XX Brain*
X Salivary glands* X Heart* X Periph. nerve
X Oral cavity (sciatic)*
X Esophagus¥* X Bone marrow* : X Spinal cord™
X Stomach¥* X Lymph nodes¥* ‘ X Eyes®
X Duodénum* ) : X Spleen*
X Jejunum* X Thymus* ' Glandular
X Ileum* Urogenital XX Adrenal gland*
X Cecum* XX Kidneys** Lacrymal gland®
X Golon* - X Urinary bladder* X Mammary gland®
X Rectum¥ XX Testes** X Parathyroid*
X Seminal vesicles X Pituitary®
XX Liver®* X Epididymides X Thyroid#®
Gall bladder® X Prostate Other
X Pancreas#® X TUterus* X Bone (with b. marrow)®
Respiratory X Ovaries " X Voluntary muscle®
X Trachea® Oviduct X Skin
X Lungs¥* Vagina X Any abnormal tissue
X Nasal passages . X Harderian glands
X Sternum

" Required for subchronic oral studies (EPA Guideline 82-1).

Organ weights required in subchronic rodent oral studies (EPA Guideline 82-1).
Not present in rats.

Required only if indicated by signs of toxicity or target organ involvement.
Parathyroids were removed together with the thyroid.

Number of levels examined was not indicated (three levels necessary when
required).

a. Organ weights
A summary of mean male/female absolute (g), relative organ weights (% b.w.), and

covariance-adjusted body weights (g) for the final sacrifice period is presented
below in Tables 11 (males) and 12 (females).

In males, there were statistically significant decreases vs controls in absolute
weights for adrenals (-6.6%), brain (-3.9%), kidneys (-17.4.0%), and liver (-14.8%)
at the high dose. Relative organ weights, however, were not statistically
significantly decreased at any dose level. There were no statistically significant
effects on absolute or relative testicular weights.

In females, there were statistically significant decreases vs controls in absolute
weights for adrenals (-10.3%), kidneys (-11.2%), and liver (-12.7%) at the high
dose. Relative organ weights, however, were not statistically significantly
decreased at any dose level.

AN



Table 11. Summary of Absolute (g), Organ-to-Body weight (% b.w.), and adjusted (g)
values in male rats treated with MTI. Data from pp. 67-71 of the Study Report
(MRID No. 431387-24). : -

Mean Absolute (g), Relative' (%) and Adjusted® (&) wvalues

Organ 0 50 250 1000
ADRENAL GLANDS : :
Terminal body weight’: 508.0 477.7¢ 483.9 431.0
Absolute: 0.061 6.060 0.056" 0.057°
Relative: 0.012 0.013 0.012 0.013
Adjusted: ‘ - 0.060 0.060 0.055 0.059
BRAIN:

Terminal body weight: 508.0 470.3 483.9 431.0
Absolute: - 2.05 2.02 2.02 T1.977
Relative: 0.40 0.43 0.42- 0.46
Adjusted: 2.01 2.02 2.00 2.02
KIDNEYS:

Terminal body weight: 508.0 473.1° 486.7° 431.0
Absolute: 3.40 3.057 3.077 2.817
Relative: 0.67 0.65 0.63 0.65
Adjusted: 3.16 3.07 2.99% 3.11
LIVER:

Terminal body weight: 508.0 473.1 483.9 431.0
Absolute: 20.9 18.97 19.8 17.87
Relative: 4.1 4.0 4.1 4.1
Adjusted: 19.1 19.0 19.3 20.1
TESTES: :

Terminal body weight: 508.0 470.3 480.2 431.0
Absolute: - 3.48 3.45 3.38 3.54
Relative: 0.69 0.74 0.71 0.82
Adjusted: 3.43 3.45 3.37 3.59°

! Relative = (absolute organ weight x 100) / (terminal body weight).
? Adjusted by covariance on body weight.

? N=20, unless specified to be 18 or 19.

4 N=18.

5 N=19.
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Table 12. Summary of Absolute (g), Organ-to-Body weight (% b.w.), and adjusted (g)
values in female rats treated with MTI. Data from pp. 67-71 of the Study Report
(MRID No. 431387-24).

Mean Absolute (g), Relative! (%) and Adjusted® (g) wvalues

Organ 0 50 250 1000
ADRENAT, GLANDS . :
Terminal body weight: 276.8 273.9 267.1 243.0
Absolute: ' 0.078 0.078 0.076 0.070™
Relative: 0.028 0.029 0.028  0.029
Adjusted: - 0.077 0.077 0.076 ~ 0:072
BRAIN: .
Terminal body weight: 276.9 273.9 267.1 243.0
Absolute: 1.86 1.86 1.87 1.83

" Relative: 0.67 0.68 0.70 0.76
Adjusted: : 1.84 1.85 1.87 1.86
KIDNEYS:
Terminal body weight: 276.8 273.9 267.1 243.0

. Absolute: 1.88 1.89 1.85 1.677
Relative: 0.68 0.69 0.69 0.69
Adjusted: 1.83 1.86 1.84 1.77
LIVER: '
Terminal body weight: 276.8 273.9 267.1 242.1°
Absolute: 10.2 10.1 9.9 8.97
Relative: 3.7 3.7 3.7 3.7
Adjusted: 9.9 9.9 9.8 9.6

! Relative = (absolute organ weight x 100) / (terminal body weight).
2 Adjusted by covariance on body weight.

3 N=20, unless specified to be 18 or 19.

4 N=18.

5 N=19.

b. Gross'pathologv

Gross pathology examination of the animals at terminal sacrifice did not reveal any
any treatment-related effects. Gross pathology observations included:

Ir Males: A dilated pelvis in 6/20, 3/20, 5/20, and 2/20 rats at 0, 50, 250, and
1000 ppm, respectively, and 1/20 rats had flaccid testis at the mid-dose.

In Females: A dilated pelvis-invl/ZO, 1/20, 3/20, and 2/20 rats at 0, 50, 250, and
1000 ppm, respectively. ’

¢. Microscopic pathology

Microscopic pathology findings at terminal sacrifice for controls and high-dose

15
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rats are shown in Attachment 1. As summarized in Attachment 1, there were no

apparent treatment-related histological findings. There no statistically

significant differences between controls and high-dose rats of either sex in the
incidence of microscopic changes.

It is noted, however, that 1/20 high-dose males (rat No. 74) vs 0/20 controls
showed increased hemosiderin (minimal) in the spleen. This effect appears to be
incidental, as the hematology data are not consistent with an increased destruction
rate of red blood cells. It was not possible to examine the hematology parameters
of rat 74, because the hematology data for this rat were not included with the
individual animal data.

In the case of females, 1/20 high-dose rats vs 0/20 controls showed sciatic nerve
fiber degeneration (minimal). This effect appears to be incidental because in
addition to its minimal incidence in high-dose females, it was also observed in
3/20 control males.

D. Discussion:

MTI was administered to Alpk:APfSD (Wistar derived) rats of both sexes for a period
of 90 days in the diet at dose levels of 0, 50, 250, or 1000 ppm, corresponding to
mean MTI intake of O, 4.1, 20.7 or 83 mg/kg/day {(in males) and 0, 4.6, 23.2, or
©93.0 mg/kg/day (in females).

Stability studies at room temperature indicated that up to 18% of the active
ingredient could disappear in 1 day at the low dose. At the high dose, however,
the diet appeared to be fully stable during a 24-hour period. Values for
homogeneity and concentration of MTI in the diet were found to be adequate.

Statistically significantly decreased body weights were observed at 1000 ppm in
males throughout the treatment period (e.g. to 84.8% of controls at 14 weeks).
Mean body weight gains at 250 and 1000 ppm in males were reduced to 95.2 and 79.3%
of controls for weeks 1-14. Mean food efficiency values for high dose males were
statistically significantly decreased for weeks 1-13 (to 89.7% of controls), 1-4
(to 90.3% of controls), and 9-13 (to 85.8% of controls). It is noted that although
there were no statistically significant differences in body weight between 250 ppn
males and controls, 530 ppm males had statistically significantly decreased body
weights (to 92.6% of controls) during the latter of the treatment period, in
addition to a small (to 96,8% of controls) but statistically significant decrease
in mean food efficiency for the 1-13 week period.

Statistically significantly decreased body weights were observed at 250 and 1000
ppm in females throughout the treatment period (e.g. to 94.5 and 87.8% of controls
at 14 weeks for 250 and 1000 ppm, respectively). Likewise, mean body weight gains
decreased in dose-related fashion to 89.1% and 68.7% of controls at 250 and 1000
ppm, respectively, at 1-5 weeks and to 92.6% and 76.7% of controls, at 250 and 1000
ppm, respectively, for weeks 1-14. Mean food efficiency wvalues for weeks 1l-4
decreased with increasing dose, reaching statistical significance at 250 and 1000
ppm, at 91.3 and 76.5% of controls, respectively.

Changes in'hematology and clinical chemistry parameters did not follow a clear.
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dose-related trend and appeared to be incidental to the treatment.

Although there were statistically significant decreases in absolute organ weights
for adrenals, brain, kidneys, and liver in high-dose males, there were no apparent
effects on relative or covariance-adjusted weights for these organs. There were
statistically significant increases (to 104.7% of controls) in covariance-adjusted
testes welights in high-dose rats, coupled to increases (to 118.8% of controls) in
relative testes weights that were not statistically significant. It is noted that
statistically significant increases in testes weights (to 116.8% of controls) were
observed at 1250/1000 ppm in the 28-day range finding study. These increases in
testes weights appear to be of uncertain toxicological significance in the absence
of histological effects on testes.

There were no apparent treatment-related histological findings.

This study defines a LEL of 250 ppm (J: 20.7 mg/kg/day; 9: 23.2 mg/kg/day) based
on dose-related and statistically significant, decreases in food efficiency for
females (down to 91.3 and 76.5% of controls at 250 and 1000 ppm for weeks 1-4),
coupled to dose-related decreases in body weight gain (down to 89.1 and 68.7% of
controls at 250 and 1000 ppm for weeks 1-4). The NOEL is 50 ppm (d: 4.1

‘mg/kg/day; 9: 4.6 mg/kg/day).

17
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Reviewed by: Alberto Protzel, Ph.D. [
Review Section III, Toxicology Branch II(7509C){
Secondary Review by: James N. Rowe, Ph.D.
Review Section III, Toxicology Branch II(7509C)

DATA EVALUATION RECO

STUDY TYPE: Subchronic oral
Species: Beagle Dog
EPA Guideline 82-1

EPA IDENTIFICATION: EPA MRID No. 431387-26
PC Code: 107107
DP Barcode: D208776 and D210001
Case: 040889 .
Submission No: $475970
EPA ID#: 010182-GIL

TEST MATERIAL: 2-Methyl-4,5-trimethylene-4-isothiazolin-3-one

SYNONYMS /STRUCTURE: MTI

STUDY NUMBER: PD0931 (Report No. CTL/P/3972).
SPONSOQOR: Zeneca Inc. Zeneca Specialties. Wilmington, DE 19897.

TESTING FACILITY: Zeneca Central Toxicology Laboratoxry. Alderley Park,
Macclesfield, Cheshire, UK.

TITLE OF REPORT: 2-Methyl-4,5-trimethylene-4-isothiazolin-3-one (MTI): 90 Day
Dietary Study in Dogs.

AUTHOR: N. J. Rattray

REPORT ISSUED: July 28 1993.

" EXECUTIVE SUMMARY:

In a 13-week subchronic feeding study, MTI was administered to beagle dogs of
both sexes for a period of 90 days in the diet at dose levels of 0, 100, 300, or
1000 ppm, corresponding to mean MTI intake of 0, 3.1, 9.3 or 31.5 mg/kg/day (in
males) and 0, 3.2, 10.1, or 33.4 mg/kg/day (in females). There were no effects
on body weights or body weight gains for both sexes. These effects are in
contrast with those observed in the pilot study [MRID 431387-25]: body weight
gains in females at 928 and 464 ppm in the pilot study were 36.4% and 54.5% of
those of controls, respectively. Chariges in hematology and eclinical chemistry
parameters did mnot follow a clear dose-related trend and appeared to be
incidental to the treatment. No clear-cut, dose-related effects were observed
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upon macroscopic examination of the dogs. Although clear macroscopic signs of
irritation of the tongue were seen in 1392 and 928 ppm females in the pilot
study, no signs of tongue irritation were seen in this study. There were no
apparent treatment-related histological findings. This study does not define a
LOEL due to the absence of clear-cut, dose-related effects. The NOEL is 1000
ppm, the highest dose tested (J: 31.5 mg/kg/day; ?: 33.4 mg/kg/day).

This study is classified as Core Minimum. This study satisfies the requirement,
§ 82-1 for a subchronic oral toxicity in non-rodents.
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o Effects on body weights: At 1392 ppm, body weights decreased by 9.5% and
0.9% during the first week in males and females, respectively. Food consumption
at 1392 ppm, had also decreased to 50 and 84% of controls during the first week,
in males and females, respectively. The high-dose dogs were sacrificed after one
week. At 928 ppm, although the dogs ate slowly, food intake was comparable to

-controls. Body weight gain in males was comparable to controls. Body weight

gains in females at 928 and 464 ppm were 36.4% and 54.5% of those of controls
respectively.

o Macroscogic pathology findings: At 1392 ppm the female had a dark red area
on the tongue (10% of tongue) and reddening of the urinary bladder neck. At 928
ppm, the female had a red area on the gastroduodenal mucosa in the stomach (this
animal had 25% of her tongue reddened on day 7 with return to normal by day 21).

o Microscopic pathology findings: At 1392 ppm both dogs showed minimal
regeneration of surface epithelium in the duodenum and there were minor
inflammatory changes in the jejunum of the female. The appearance was
characteristic of regeneration following injury. The tongue of the female showed
epithelial necrosis with microabcessation, acanthosis and parakeratosis, effects
that are consistent with irritation. The epididymis of the male dog showed
slight tubular necrosis/sperm granulomata and moderate vacuolation/degeneration
of the tubular epithelium; these findings in the epididymis were not considered
to be treatment-related. At 928 ppm no histological changes were found to
account for the reddening of the gastroduodenal mucosa observed macroscopically
at this dose level. No histopathology was observed at 464 ppm.

The LOEL was considered to be 464 ppm, based on the decreased body weight-gain
of the female at this dose level. Based on the above results of the pilot study,
dietary levels of MTI were recommended as 100, 300 and 900 ppm for the subchronic
toxicity study in dogs.

2._Diet preparation

Three diet preparation dates were given [10/15/92 (about 1 week before the start
of dosing), 11/27/92, and 1/4/93) corresponding to intervals of about 6 weeks.
Diets were based on powdered laboratory diet A supplied by Special Diet Services
Ltd. Stepfield, Witham, Essex, UK and stored at -20°C. Aliquots were thawed and
presented to the animals dally Diets were analyzed for stability, homogeneity,
and concentration.

Stability studies were conducted with diets stored at room temperature or frozen
at -20°G. As shown in Table 2, 90.4% and 89.5% of the a.i. remained after 1 day
at room temperature in diets containing 50 and 1000 ppm, respectively, of the
active ingredient. The value of 89.5%, may actually be a lower estimate, since
at 2 days the residual a.i. amounted to 91.2%. If the diets were stored frozen
at -20°C and analyzed (presumably) shortly after thawing, 116.1% and 94.0% of the
a.i. was recovered at 100 and 1000 ppm, respectively, after 45 days of storage.
In another experiment, 88.6% and 96.4% of the a.i. was recovered -at 100 and 1000
ppm after 41 days of storage at -21°C. As noted above, aliquots were thawed and

. presented to the animals daily.

PEg

N



oy

Table 2. Stability data for MTI in prepared diets stored at room temperature and
at -20°C. (From pp. 30 and 31 of the Study Report, MRID No. 431387-26).

Nominal Preparation Interval Mean % of initial
PPm date © (days) PPm pPpm
Data obtained at room temperature

100 10/15/92 () 92.8 100

1 83.9 90.4

2 76.0 ' 819

1000 10/15/92 0 1065 100

1 953 89.5

2 o7t 12

Data obtained at -20°C:

100 1005092 0 X 1 100.0
45 107.7 116.1
7 74.5 80.3
86 66.1 7.2
1000 10/15/92 . 0 1065 100.0
45 1001 94.0
7 900 84.5
86 885 83.1
100 12192 o 971 100.0
41 86.0 ' 88.6
1000 11727192 0 %41 100.0
41 907 : 96.4

To analyze for homogeneity, samples were obtained corresponding to the top,
middle and bottom of the container for the nominal 100 and 1000 ppm levels for
a test diet prepared on 10/15/92. As shown in Table 3, blending appears to be
homogeneous (means for the various levels are within 3% of the overall mean.

Table 3. Analysis of blended diets for homogeneity'.

Norminal Mean ppm (% deviation from overall mean) . Overall
ppm’® Bottom _ Middie ' Top mean ppm
100 93.5 (+1.1) 94.1 (+1.7) 89.9 (2.8) 92.5
1000 1000 (-1;8%) 1037 (+1.9) 1018 (0.0) - . 1018

! Data obtained from p. 29 of the Study Report (MRID No. 431387-26).

' ? Homogeneity studies were done with a test diet prepared 10/15/92, approximately

1 week before the initiation of dosing.
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To analyze for concentration, all dietary levels were assayed for diets prepared
on 10/15/92 (approximately 1 week prior to the start of treatment), 11/27/92, and
1/4/93. .As shown in Table 4, all mean analytical concentrations were within
7.2% or less of the nominal value.

Table 4. Analytical concentration of MTI in test diets'

Preparation Mean analytical concentration at nominal, ppm (% of theoretical)
date Control 100 300 1000
10/15/92 ND? | 92.8 (92.8%) 305 (101.7%) 1065 (106.5%)
11/27/92 ND 97.1 97.1%) 313 (104.3%) 941 (94.1%)
1/4/93 ' . ND 97.3 (97.3%) 315 (105.0%) 1003 (100.3%)

! Data obtained from p. 28 of the Study Report (MRID No. 431387-26).
? ND = Not Detected.

3. The animals were supplied filtered mains water via an automatic water system.
Test diet was supplied ad libitum (Basal diet was CTl diet supplied by Special
Services Ltd. Stepfield, Witham, Essex, UK).

4. Statistics
Body weights were analyzed by analysis of covariance on initial body weight.
Hematology, and blood clinical chemistry were analyzed by analysis of covariance

on pre-experimental values. Organ weights were considered by analysis of
variance and analysis of covariance on final body weight.

5. Comgliancef

Statements of data confidentiality (none claimed), adherence to GLPs and Quality
Assurance inspections with signatures and dates were included.

C. Methods and Results:

1. Observations:

The dogs were observed at least twice daily for behavior and eclinical condition.
Stool consistency was examined daily. Each dog was examined in detail once a
week; all dogs were also given a full clinical examination by a veterinarian on
week -1 and prior to termination. The examination included cardiac and pulmonary
auscultation and indirect ophthalmoscopy. There were mno deaths during the
treatment period. No clinical signs of toxicity attributable to the test
material were observed.

o
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2. Body weight:

All dogs were weighed weekly, before feeding, throughout the pre-experimental
period, on day 1 and thereafter at weekly intervals during treatment. Table 4
shows the group mean body weights and Table 5 shows mean body weight gains during
treatment,

As summarized in Table 4, there were no treatment-related effects on mean body
weights. A statistically significant decrease in mean body weights was observed
in 300 ppm females, this effect is probably incidental due to the absence of
dose-relatedness.

As shown in Table 5, mean body weight gains by week 14 were increased to 111-119%
of controls in all male dose groups. In females, except for mid-dose animals,
body weight gains were within 6% of controls.

Table 4. Group mean body weights (kg/dog) of dogs treated with MTI. Data
abstracted from pp. 43 & 44 of the Study Report (MRID 431387-26).

Body weight [in kg/dog]

Week 0 ) 100 . 300 1000.
Males (n=4/group)

1 11.65 11.73 11.45 11.38
3 12.35 12.48 ' 12.13 12.10
5 12.65 12.85 12.58 12.53
7 13.10 13.23 13.03 12.93
g 13.30 13.63 13.38 13.25
11 13.58 13.90 13.75 13.60
14 13.83 14.15 14.05 13.93
Females (n=4/group)

1 9.35 . 9.90 9.48 9.35
3 9.85 10.43 9.90 9.98
5 10.23 10.85 10.18 10.25
7 10.65 11.18 10.437 10.68
8 10.88 11.40 10.607 10.80
9 11.05 11.48 10.75 10.93
11 11.28 11.75 11.00 11.20
14 11.55 12.03 11.15 11.43

*p <0.05; ~p<0.0L.
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Table 5. Group mean body weight gain of dogs treated with MTI for 90 days'.

Dose level Group mean body weight gains [in Kg.l for weeks 1-14
(ppm) Males ' Females

0 2.18 v 2.20

100 . 2.42 (111.0%). 2.13 (96.8%)

300 2.60 (119.3%) 1.67 (75.9%)

1000 2.55 (117.0%) 2.08 (94.5%)

" * Body weight gains for weeks 1-14 were calculated by the reviewer using the body
weight data in Table 4 of this DER. Numbers in parenthesis represent the body
weight gain expressed by the reviewer as percent (%) of the body weight. gain of
control dogs. '

3. Food consumption and compound intake:

Food residues were recorded daily prior to giving the next meal. Measurements
were made for at least 2 weeks prior to the experiment and throughout the
treatment period. There was no residual food during the treatment period: the
animals ate all the food that they were offered during the treatment period.
No data on water consumption were available for examination.

Table 8. Mean test material intake (mg/kg/day) for dogs treated with MTI for 90
days. Data from pp. 104 and 105 of the Study Report (MRID No. 431387-26).

Mean test material intake during weeks 1-13 (mg/kg/day)

Dose level (ppm) Males Females
0 0.0 0.0
100 3.1 3.2
300 9.3 10.1
1000 31.5 33.4

4, Ophthalmological examinations:

All dogs were given a full clinical examination by a veterinarian in week -1 and
prior to termination. The examination included indirect ophthalmoscopy. No
treatment-related effects were observed. -

5a. Hematology:

Hematology determinations were done on blood obtained from the jugular vein of
all dogs before feeding, on weeks -1, &, 8, and 13. The following parameters
were determined: Hb, hematocrit, RBC count, MCV, MCH, MCHC, total WBC count,
platelet count, coagulation parameters (PT and KCT), and differential white cell

count.. In males, there were statistically significant increases vs controls in

8
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adjusted mean MCV (by 2.4%), and MCH (by 3.6%) at 1000 ppm. In females, there

were statistically significant increases in adjusted mean prothrombin time (by
6.8%) at 1000 ppm.

5b. Clinical Chemistry.

Clinical chemistry determinations were done on blood obtained from the jugular
vein in weeks -1, 4, 8, ard 13. The following parameters were determined in
plasma: alanine transaminase, aspartate transaminase, creatine kinase, alkaline
phosphatase and gamma-glutamyl transferase activities, urea, creatinine, glucose,
albumin, plasma triglycerides, total protein, cholesterol, total bilirubin,
ca**, Na*, K*, C1°, PO}*.

There were no consistent and systematic changes in clinical chemistry parameters.
Males showed a statistically significant increase in’ mean gamma-glutamyl
transferase (2.2 times the control value) on week 8. High-dose females had a
statistically significant increase in adjusted mean cholesterol (increased by
18.4% vs controls at week 13).

6. Urinalysis.

No urinalysis data were submitted. None are required on a routine basis unless
there is an indication based on observed or expected toxicity.
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7. Sacrifice and Pathology:

~ 011613

All animals were sacrificed at termination of dosing and were subject to gross
pathological examination and the _CHECKED (¥X) tissues listed below were collected

for histological examination.

The _DOUBLE-CHECKED (XX) organs, in addition, were

weighed. The collected tissues were examined microscopically from all anlmals

Macroscoplc lesions were observed from all animals.

Digestive System

Cardiovasc. /Hemato.

Neurologic

X Tongue X Aorta* XX Brain*

X Salivary glands# X Heart* X Periph. nerve

X Oral cavity ' . (sciatic)*

X Esophagus#* X Bone marrow* X Spinal cord*

X Stomach#* X Lymph nodes* X Eyes®

X Duodenum* X Spleen*

X Jejunum¥ X Thymus* Glandular

X Ileum* Urogenital XX Adrenal gland*

X Cecum* XX Kidneys#** Lachrymal gland®

X Colon* X Urinary bladder* X Mammary gland®

X Rectum* XX Testes*®* X Parathyroid#*
Seminal vesicles X Pituitary*

XX Liver>* XX Epididymides X Thyro:Ld*

X Gall bladder® X Prostate Other

X Pancreas¥® XX Uterus* X Bone

Respiratory X OQOvaries X Voluntary muscle®

X Trachea® Oviduct X Skin

X Lungs* Vagina X Any abnormal tissue

Nasal passages Harderian glands

Sternum

* Required for subchronic oral studies (EPA Guideline 82-1).

Organ weights required in subchronic rodent oral studies (EPA Guideline 82 L).
Not present in rats.

Required only if indicated by signs of to*{lcn:y or target organ involvement.
Number of levels examined was not indicated (three levels necessary when
required).

o« »
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a. Organ weights

As summarized below in Tables 1l (males) and 12 (females) there were no treatment-
related effects on mean absolute (g) or relative organ weights (% b w.) in either
sex for the final sacrifice period.
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Table 11. Summary of Absolute (g) and Organ-to-Body weight (% b.w.) in male dogs

treated with MTI. Data from pp. 83-89 of the Study Report (MRID No.

431387-26).

Mean Absolute (g) and Relative' (%) wvalues

Oxgan 0 100 300 1000
Terminal body weight 13825 14150 . 14050 13925
ADRENAIL GLANDS

Absolute: 1.17 1.29 1.22 1.09
Relative: 0.01 0.01 0.01 0.01
BRAIN:

Absclute: 79.0 83.4 84.0 83.8
Relative: 0.58 0.59 0.60 0.61
EPIDIDYMIDES -

Absolute: 3.47 3.90 3.60 3.39
Relative: 0.02 0.03 0.03 ~0.02
KIDNEYS:

Absolute: 56.2 58.3 58.5 57.0
Relative: 0.41 0.41 0.42 0.41
LIVER: ,

Absclute: 434 435 414 416
Relative: 3.17 3.09 2.95 3.01
TESTES :

Absolute: 20.5 22.6 21.4 21.3
Relative: 0.15 - 0.16 0.15 0.16
THYROID: :

Absolute: 1.11 1.24 1.05 1.16

Relative: ©0.008 0.009 0.007 0.008

! Relative = (absolute organ weight x 100) / (terminal body weight).

11
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Table 12. Summary of Absolute (g) and Organ-to-Body weight (% b.w.) in female dogs
treated with MTI. Data from pp. 83-89 of the Study Report (MRID No. 431387-26).

Mean Absolute (g) and Relative! (%) wvalues

Organ 0 100 300 1000

Terminal body weight 11550 12025 11150 11425

ADRENAI, GLANDS : ’

Absolute: 1.18 1.39" 1.20° 1.28

Relative: 0.01 0.01 0.01 0.01

BRAIN:

Absolute: 74.9 74.9 76.8 72.6

Relative: : 0.65 0.63 0.69 0.64

KIDNEYS: :

Absolute: i 48.7 49.9 49.2 50.2
. Relative: 0.42 0.42 0.44 0.44

LIVER:

Absolute: 366 384 365 348

Relative: . 3.19 3.20 3.29 3.05

THYROID:

Absolute: 0.80 0.93" 0.95" 0.81

Relative: 0.007 0.008 0.009 0.007

! Relative = (absolute organ weight x 100) / (terminal body weight).
* Statistically significantly different from controls (p<0.05).

b. Gross pathology

Selected macroscopic observations are summarized in Table 13. Gross pathology
observations included:

In Males: Red spots or areas in the esophagus in 1/4 dogs (dog #325) at 1000 ppm
and 0/4 in all other groups; red areas in the lung in 1/4 dogs (#327) at 1000 ppm
and 0/4 in all other groups.

In Females: Discolored areas in the kidney in 1/4 dogs (dog #329) at 1000 ppm and
0/4 in all other groups; red spots in the stomach in 1/4 dogs (dog #332) at 1000
ppm and 0/4 in all other groups. Additionally, there was reddening of the urinary
bladder mucosa 1/4 dogs at 300 and 1000 ppm, and 0/4 dogs at 0, and 100 ppm.

In contrast with the pilot experiment, reddening of the tongue was not reported,
even though the tongue was examined in this study.

12
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Table 13.. Selected macroscopic observations in dogs treated with MTI. Data from
pp. 90-92 of the Study Report (MRID No. 431387-26).

Incidence of macroscopic observations at terminal sacrifice

’ . Males Females
Finding 0 100 300 1000 0 100 300 1000
Number examined' 4 4 4 4 4 4 4 4
Duodenum ’

Red area/s mucosa 1 1 1 1 2 1 1 0

Discolored areas 1 1 0 0 0 1 0 V]
Esophagus . :

Red spot/s 0 0 0 1 0 0 0 0
Ileum ‘

Red area/s mucosa 0 1 0 1 0 1 0 0
Jejunum _ :

Red area/s mucosa 0 1 0 0 0 0 0 o
Kidney

Discolored area 0 0 0 4] 0 0 G 1
Lung

Pale area/s 1 0 2 0 0 0 0 0

Red areas ‘ 0 0 0 1 0 0 0 0

Red spots . 0 0 0 0 1 0 0 0
Lymph node pre-scapular

Discolored 0 0 0 1 2 0 0 1
Stomach o .

Red spot/s 1 0 1 0 0 0 0 1

Urinary Bladder
Red area/s nmucosa

0 1 1 0
Red spot/s mucosa 0 0 0 1 0
Mucosa reddened 0 0 0 0

oM~
WO
N

! A1l observations were conducted in 4 dogs/dose level/sex.

. ¢. Microscopic pathology

Microscopic pathology findings at terminal sacrifice are shown in Attachment 1.
As summarized in Attachment 1, there were no apparent treatment-related
histological findings. As summarized in Table 14 (data from Attachment 1), 4/4
male high-dose dogs had pneumonitis vs 2/4 controls and 1/4 high-dose dogs had a
hemorrhagic lymphoid nodule vs 0/4 in other groups. Additionally, 2/4 high-dose
females had histiocytosis in a pre-scapular lymph node vs 0/4 in other groups. .

One of 4 dogs at the high-dose, in both sexes, had a segmental inflammation of the
spinal artery vs 0/4 in other groups.
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Table 14. Selected microscopic observations in dogs treated with MTI. Data from
" pp. 93-96 of the Study Report (MRID No. 431387-26).

Incidence of microscopic observations at terminal sacrifice

Males . ‘Females
‘Finding ) 0 100 300 1000 0 106 300 1000
Esophagus
Number examined 4 4 4 4 4 - 4 4 4
Lymphoid nodule - o .
(hemorrhagic) 0 0 0 1 0 0 0. @
Lung - :
Number examined 4 4 4 4 4 4 4 4
Pneumonitis ' 2 1 3 4 2 1 1 0
Lymph node .(pre scapular)
Number examined 4- 4 4 4 4 4 4 4
Sinus histiocytosis 1 0 1 0 0 0 0 2
Spinal Cord
Number examined - 4 4 4 4 4 4 4 4
Segmental inflammation of
spinal artery 0 0 0 1 -0 0 0 1

D. Discussion:

MTI was administered to beagle dogs of both sexes for a period of 90 days in the
diet at dose levels of 0, 100, 300, or 1000 ppm, corresponding to mean MTI intake
of 0, 3.1, 9.3 or 31.5 mg/kg/day (in males) and 0, 3.2, 10.1, or 33.4 mg/kg/day (in
females).

Stability studies at room temperature indicated that 90.4% and 89.5% of the a.i. .
remained after 1 day at room temperature in diets containing 50 and 1000 ppm,

respectively, of the active ingredient. Diets were thawed and presented to the

animals daily. Values for homogeneity and concentratlon of MTI in the diet were

found to be adequate.

There were no effects on body weights or body weight gains for both sexes. These
" effects are in contrast with those observed in the pilot study: body weight gains
in females at 928 and 464 ppm in the pilot study were 36.4% and 54.5% of those off
controls, respectively.

Changes in hematology and clinical chemlstry parameters did not follow a cleaL
dose-related trend and appeared to be incidental to the treatment.

No clear-cut, dose-related effects were observed upon macroscopic examination of
the dogs. Although clear macroscopic signs of irritation of the tongue were seen
in 1392 and 928 ppm females in the pilot study (pp. 3-4 of this DER), no signs of -
tongue .irritation were seen in this study. Although red areas or spots were
observed in tissues of some high-dose animals in this study, these observations
were confounded by the finding of mucosal red spots/areas at lower doses also.

14

AN



o~

Reddening of the mucosa of the urinary bladder was seen in 1/4 females at 300 (dog
#324) and 1000 (dog #332) ppm; microscopic observ;tions, however, indicated mucosal
congestion/hemorrhage in 1/4 dogs at 100 (dog #314) and 1000 (dog #330) ppm.

There were no apparent treatment-related histological findings. It 1s unclear at
this time if the segmental inflammation of the spinal artery seen in 1/4 high-dose
is a treatment related effect.

As submitted, this study does not define a LOEL due to the absence of clear-cut,
dose-related effects. The NOEL is 1000 ppm, the highest dose tested (dJ: 31.5
mg/kg/day; ?: 33.4 mg/kg/day). Although no clear toxic effect was observed in
this study at 1000 ppm, it is clear from the results of the pilot study [MRID
431387-25] that frank macroscopic and microscopic effects are seen at 1392 ppm.
There is some concern, however, that this study does not show the some of the
effects observed in the pilot study [MRID 431387-25], at equal or lower doses (e.g.
tongue irritation in females at 928 ppm, or decreased body weight gains in females
at 928 and 464 ppm).

15
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Attachment 1.
Summary of Microscopic Findings.
From pages 93-96 of the Study Report [MRID No. 431387-26].
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' GUIDELINE 83-3 /
: : : 8/94-
Primary Review by: James N. Rowe, Ph.D. <;£}pwu°’/u‘ /2[2
Review Section 3, Toxicology Branch II/HED

Secondary Review by: Susan Makris, M.S. 4%aga(¢/7ﬁza@w6 4@&@@3/
Review Section 3, Toxicology Branch II/HED

DATA EVALUATION RECORD

Study Type: Teratology -~ Developmental Toxicity
Species: Wistar-derived rats (Alpk:APfsD) (SPF)
Guideline: 83-3(a)

EPA Identification Nos.: DP Barcode No. D210001/D208776
: EPA MRID No. 431387-27 ’
EPA Pesticide Chemical Code No. 107107
Caswell No. (not assigned)
EPA ID # 010182-GIL

Cas No.
Test Material: "2—Methyl—4,5—trimethylene—4—isothiazolin-3-one (MTI)
Synonyms: Promexal X50 Preservative

Sponsor: ZENECA Inc.
' ZENECA Specialties
Wilmington, Delaware 19897

Study Number(s): CTL/P/3921; No. RR0603

Testing Facility: ZENECA Central Toxicology Laboratory
Alderley Park, Macclesfield,
Cheshire UK

Title of Report: 2-Methyl-4,5~-trimethylene-4-isothiazolin-3-one (MTI):
levelopmental toxicity study in rats

Author(s): P.J. Pinto

Report Issued: March 29, 1993.

Executive Summary:

This study was designed to assess the developmental toxicity potential
of MTI in mated female rats (groups of 24/dose) gavaged during gd 7-16
(inclusive) at dose levels of 0, 5, 15 and 40 mg/kg/day.

Maternal toxicity was established for the HDT by 1) the observation of
2 deaths observed on gds 12 and 13 (1 in extremis, 1 found dead), 2)
clinical signs of toxicity in 4 dams (including the two which died) related
to the respiratory system (abnormal noise, labored breathing, gasping,
reduced breathing rate), 3) statistically significant depressions in mean
body weights (gds 8-16 inclusive) of 4-6.5% which remained decreased
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following cessation of dosing, 4) a 62% decrement in mean body weight
during the dosing period, and 5) statistically significant depressions
mean food consumption on gds 7-10, 10-13 and 13-16.

There were no apparent dose-related effects upon mean
implantations/dam, live fetuses/dam, resorptions/dam (early, late),
postimplantation losses, the sex ratios, mean fetal weights or externa
visceral/skeletal anomalles.

' Maternal toxicity NOEL = 15 mg/kg/day; LOEL = 40 mg/kg/day (HDT).
This is based upon increased mortality and clinical signs (respiratory
system), depressed mean body weight and weight galn and decreased food
consumption.

Developmental NOEL = 40 mg/kg/daf (HDT) ; LOEL = not determined.

Core Classification: Minimum; this study meets the requirements for a
levelopmental toxicity study in rats [§83-3(a)].
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A. Materials

A copy of the "materials and methods" section from the
investigators report is appended (pgs. 12-19).

Test Compound:. Purity: 94.6%
Description: 1light brown powder
Lot No.: NBY 2257/69-MTI/SOL
Contaminant: see Certificate of Analysis

o]
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Vehicle(s): Deionized water (CTL/Y04517/015)
Test Animal(s): Species: rat

-Strain: Wistar derived (Alpk:APfSD) (SPF)

Source: Barriered Animal Breeding Unit, Biologial
Services Section, Alderley Park, Macclesfield,
Cheshire, UK

Age: approximately 11 weeks old, virgin

females , :
Weight: on arrival, weights ranged from 216-293g

B. Study Design

This study was designed to assess the developmental toxicity potential
of MTI in mated female rats (groups of 24/dose) gavaged during gd 7-16
(inclusive) at dose levels of 0, 5, 15 and 40 mg/kg/day.

- Mating

Virgin female rats were paired overnight with unrelated males of the
same strain in the breeding facility. On the following morning, wvaginal
smears were examined for the presence of sperm. The day when spermatozoa
were detected was designated day 1 of gestation. Each mated rat was
individually housed in stainless steel rat racks. The study was divided
into 24 replicates (randomized blocks) with each replicate containing one
rat. from each group. Cages within the replicates were assigned to one of
- four groups using computer-generated random number permutations. The
individual animal numbers were then assigned sequentially within the
relevant groups to give the rack plan (Appendix F). On arrival (gd 1),
each rat was allocated to a cage (and therefore a treatment group) randomly
within the replicate and individually identified by ear punching with the
number assigned to it from the experimental design. Replicates were filled
sequentially and 3 replicates were added to the study on each of the eight
days on which rats were received. ’
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Group Arrandgement:
Test'Group Dose Level Number Assigned
(mg/kg)

Control 0 24(1-24)
Low Dose 5 24 (25-48)
Mid Dose 15 24 (49-72)
High Dose 40 , 24(73-96)

Dosing:

The test substance was mixed with deionized water to provide dosing
formulations with concentrations of 0.5, 1.5 and 4.0 mg/ml (adjusted for
purity). All doses were administered by gavage in a volume of 1 ml/100g of
body weight/day prepared prior to dosing the animals and stored at room
. temperature. Doses were adjusted daily to account for changes in
yodyweight. Dosing was performed in group order with all animals receiving
. the same dose level being dosed sequentially. Dosing was performed in the
morning of each day and the dosing formulations were stirred. The dosing
suspensions were analyzed for concentration, homogeneity and stability (see
attached Tables 2-4).

For the dosing formulations prepared for the study, the mean percent
of nominal concentration was acceptable and varied from 96% to 102% (Table
2, attached). Homogeneity of quadruplicate samples taken from the botton,
middle and top of a 0.1 mg/ml nominal concentration formulation, which was
not used to dose the animals of this study, was acceptable, ranging from -
1.2% of deviation to +2.4% deviation from the overall mean concentration
(Table 3, attached). 'Stability was satisfactory over a 26 day period (a
period in excess of the period of compound administration) with duplicate
samples at day 26 giving 110.7 percent of the initial analyzed
concentrations (Table 4, attached). Additional data from analyses of
—~oncentrations of 1 and 10 mg/ml from a previously conducted study also
indicated acceptable chemical stability and homogeneity (see report,
Appendix D).

Observations

Clinical observations were performed daily. Body weights were
recorded on gd 4, 7-16, and 22, and 3-day food consumption was measured on
gds 4, 7, 10, 13, 16, 19, and 22. On day 22 of gestation the animals were
killed and examined. The uterus (gravid and apparently nongravid) was
removed, weighed and examined (along with ovaries) for implantations,
fetuses and corpora lutea. Uteri without clear evidence of implantation
were stained with ammonium sulfide. Live fetuses, early and late
resorptions were evaluated for each uterine horn. Each fetus was weighed
and individually identified. Percentage pre- and post-implantation loss
were determined. Fetuses were examined for external and internal
abnormalities, sexed, eviscerated and fixed in methanol. After 24 hours
fixation, the skull was cut along the fronto-parietal suture line and the
brain examined. The carcasses were then processed and stained in Alizarin
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Red S for skeletal examinations. Individual bones on the front and hind
limbs (manus and pes) were assessed and converted to a six p01nt scale (see
Appendix G of report, page 69).

Historical control data were not provided.

Statistical analysis

.Data for animals that were non-pregnant or died were excluded from the
statistical analysis. Maternal bodyweight was evaluated by ANOCOVA on
initial (day 7) bodyweight. Food consumption, numbers of implantations,
live fetuses/dam, gravid uterine weight, litter weight, mean fetal
weights/litter and mean manus and pes scores/litter were evaluated by
ANOVA. ' Maternal performance data, proportion of fetuses with each manus
and pes score, and the proportion of fetuses or litters with each defect
were assessed by the Fisher’s Exact Test. Pre-implantation loss, post-
_implantation loss, early and late resorptions, male fetuses, and
" levelopmental anomalies were analyzed by: 1) percentages were analyzed by
ANOVA following double arcsine transformation of Freeman and Tukey (1950)
and 2) the proportion of fetuses or litters affected were evaluated by
Fisher’s Exact Test. BAll statistical tests were two-sided.

Compliance
A signed Statement of No Confidentiality claim was provided.

A signed Flagging Statement indicating no adverse effects (40 CFR
158.34) was provided.

A signed Statement of compliance with EPA GLP’s was provided.
A signed Quality Assurance Statement was provided.
C. Results

Rationale for Selection of Dose Levels

~ No dose range-finding study was included in the report.

1. Maternal Toxicity

Mortality (see attachment, Table 5)

Two dams at the HDT died during dosing, one each on gd day 12 (killed
in extremis) and gd 13 (found dead).

Clinical Observations

The major clinical sign observed in four of the 40 mg/kg/day dams
related to the respiratory system and included abnormal noise, labored
breathing, gasping; in the one dam which died in _extremis there were signs
of reduced breathing rate, irregular breathing, croaking and gasping. '

===
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Body Weight (see attached Table 7, 10)

During dosing (days 8-16 inclusive) there was a modest (4-6.5%), but
consistent, statistically significant decrement in HDT mean body weights in
comparison to the control values (Table 7 of report). This depression in
mean body weights remained after cessation of exposure.

Table I: Body Weight Gains (grams)®

‘Prior to Post Entire Corrected Body
- Dosing Dosing Dosing Gestation Weight Gains
Group: Period Period Period Period Dosing P.! Entire?
(1-7)  (7-16)  (16-22) (1-22) (7-16) (1-22)
Control 32.0 45.4 72.4 - 149.8 -34.3 70.1
DT 34.9 46.5 74.3 155.7 -36.7 - 72.5
MDT 31.3 44.7 74.3 150.3 -38.9 66.7
HDT 31.8 28.1 75.8 135.7 -50.1 57.5

! = corrected mean body weight gain for dosing period = mean body weight

gain for dosing period minus mean gravid uterus weight; may not be a fully
valid correction since uterus has not completely developed on gd 16.

? = corrected mean body weight gain for entire gestation period = mean body
weight gain for entire gestation period minus mean gravid uterus weight.

a = Data calculated by reviewer from attached Tables 7, 10 (ZENECA study
no. CTL/P/3921)

Mean body weight gains reflected the depressed body weights with the
body weight gains during dosing in the HDT attaining only 62% of control
values (28.1 gmns/HDT vs 45.4 gm/controls; Table I). Mean body weights
corrected for gravid uterine weights were consistent with a compound-
induced maternal toxicity at the HDT. '

Food Consumption

The investigators supplied the following data:

Table II: Selected Food Consumption Data (g/animal/day)®

Prior to Dosing Dosing Post-

Dosing Period Period Dosing
Group: Period Period
' (4-7) (7-10) (13-16) . (16-19)

Control 26.0 26.8 31.5 33.6
LDT 26.4 27.0 32.1 33.9
MDT 26.7 '26.7 31.2 33.6

HDT ' 26.0 22.4%* 27 .8%% . 31.8

a

= Data extracted from (Table 8; ZENECA study no. CTL/P/3921)
* Significantly different from controls; p<0.01
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Statistically significant decreases in food consumption were reported
at the HDT when compared to control consumption during gds 7-10, 10-13 and
'13-16 (see Table II above and attached Table 8). Food consumption '
following cessation of exposure at the HDT was slightly increased but did
not exhibit a strong rebound effect. This may relate to the negative
effect of the compound on the well-being of the dams at the HDT since
several animals exhibited overt clinical signs of systemic toxicity.

Gross Pathological Observations

Of the two HDT dams which died during dosing, one had red areas in the
lungs and distended stomach (2 dams) or sloughing of the stomach mucosa
when washed (1 dam) was also noted (Table 9 of the report). The stomach
findings appear to be related to anirritant effect of MTI. One of the HDT
dams surviving to termination had a raised area in the stomach.

Other than the stomach, other gross necropsy findings of a dose- or
compound-related nature were noted in animals completing the study.
Incidental findings included pelvic dilatation of the kidneys, distended
rectum and discolored uterine contents.

Cesarean section Observations (see attached Table 7)

A summary of selected C-section observations is presented below in
Table IIT.

Aside from maternal wastage (deaths) at the HDT, there were no
apparent dose-related effects upon mean implantations/dam, live
fetuses/dam, resorptions/dam (early, late), preimplantation loss, the sex
ratios or mean fetal weights.

A



Table III: Cesarean Section observations?

. Dose: : Control ILDT  MDT HDT

#Animals Mated _ : 24 24 24 24
#Animals Pregnant 24 23 24 24
Pregnancy Rate (%) -100 7 96 100 100
Maternal Wastage _
#Died 0 0 0 2
#Died/pregnant 0 0 0 2
#Non pregnant 0 1 0 0
-#Aborted 0 0 0 0
#Premature Delivery 0 0 0 0
. Total Corpora Lutea 337 328 355 311 -
Corpora Lutea/dan - 14.0 14.3 14.8 14.1
Total Implantation 285 - 283 299 258
Implantations/Dam 11.9 12.3 12.5 11.7
Total Live Fetuses 273 274 290 - 247
Live Fetuses/Dam 11.4 11.9 12.1 11.2
Total Resorptions 12 9 9 11
Early 11 8 6 S
Late 1 1 3 2
Resorptions/Dam ) 0.5 0.39 0.38 0.46
Mean Fetal Weight (gm) 4.88 4.89  4.87 4.92
Preimplantation Loss (%) 15.5 13.7 16.0 17.1
Bostimplantation'Loss(%) 3.5 3.4 3.6 4.7
Sex Ratio (% Male) ' 47.6 53.3 53.6 52.7

* = Data extracted from Tables 5,10; ZENECA study no. CTL/P/3921)
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2. Developmental Toxicity

Table IV: Selected External/Visceral Anomalies

Observationst Control Low Dose Mid Dose High Dose

Minor external/visceral defects

#fetuses(litters)examined 273 (24) 274(23) 290(24) = 247(22)
#fetuses(litters)affected* 2(1) 2(2) - 2(2) 3(3)
dilated ureter (slightly}  2(1)* 2(2) 2(2) 1(1)

External/visceral variants

#fetuses (litters)examined 273(24) 274(23) 290(24) 247(22)
#fetuses(litters)affected* 18(9) 15(11) 14 (10) 19(9) )
kinked ureter 18(9) 15(11) 14(10) 19(9)
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(*) Table 11 and 13; ZENECA study no. CTL/P/3921
(*) fetal [litter] incidence
* no statistical significance observed

No treatment or dose-related effects upon external or visceral defects
were noted (Table IV).

Selected developmental skeletal effects (termed minor skeletal defects
or variations) were decreased in a statistically significant manner at the
HDT and/or MDT: non-ossification of the ventral tubercle of the cervical
vertebrae, partially ossified 5th and 6th lumbar transverse processes and
non-ossification of the 5th sternebrae (Table V). These are not considered
adverse effects and are not biologically significant. An increase in fully
osssified 7th transverse process of the cervical vertebrae (statistically
significant at the HDT) is an isolated phenomenon whose biological
significance is uncertain. This is considered to be an incidental finding.
There were no apparent compound- or dose-related effects of MTI on the
mean manus (forelimb) and pes (hindlimb) scores per litter for rates of
ossification (see attached Table 14).

'
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Table V: Selected Developmental Skeletal Ancmalies

Observations* Control Low Dose Mid Dose High Dose

Minor skeletal defects

#fetuses(litters)examined 273(24) 274(23)  290(24)  247(22)
#fetuses(litters)affected 107(24) 87(22) 87%(22) 70%(19)

Cervical vertebrae

ventral tubercle, not 41(12)* 28(11) 19*%*(9) 17%*%(8)
ossified . -
transverse process fully 0 (0) 0(0) 4(4) 5%(3)

ossified, 7th

Transverse processes

- 5th lumbar partially ossf. 6(2) 4(2) 0% (0) 0% (0)
6th lumbar partially ossf. 8(2) 5(2) 0%%* (0) 0*(0)
Sternebrae
bipartite, 5th , 46(21) 44 (18) 43 (16) 34(16)
5th, not ossified 13(8) 9(4) 4% (4) 3%(2)

Skeletal variants

#fetuses(litters)examined 273(24) 274(23) 290(24)  247(22)
#fetuses(litters)affected 204(24) 206(23) 220(24) 182(22)

Odontoid

not ossified | 42(12) 58 (14) 49 (15) 40(15)
Sternebrae .

5th partially ossified 82(21) 89 (20) 96(20) 61(19)

Extra Ribs

l4th-short length 7(4) 9(3) 16(10) 8 (4)
(*) Table 11 and 13; ZENECA study no. CTL/P/3921

(*) fetal [litter] incidence )

statistical significance observed:* (p<0.05), ** (p<0.01)
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D. Discussion/Conclusions
a. Maternal Toxicity:

Maternal toxicity was established for the HDT by 1) the observation of
2 deaths observed on gds 12 and 13 (1 in_extremis, 1 found dead), 2)
clinical signs of toxicity in 4 dams (1nclud1ng the two which dled) related
to the respiratory system (abnormal noise, labored breathing, gasping,
reduced breathing rate), 3) statistically significant depressions in mean
body weights (gds 8-16 inclusive) of 4-6.5% which remained decreased
following cessation of dosing, 4) a 62% decrement in mean body weight gain
during the dosing period, and 5) statistically significant depressions in
mean food consumption on gds 7-10, 10-13 and 13-16.

b. Developmental Toxicity:

L. Deaths/ResorptiansE

There were no compound—related effects upon deaths er resorptions.
ii. Altered Growth: | |

Fetal growth was not affected 